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ORIGINAL ARTICLES, AND NOTES, CASES, INSTRUMENTS 


Note: Abstract Index follows Author Index 


A § 


Acid, phosphatase, pseudoexfoliation, 482 
Aeromonas hydr , ocular, 452 
rima, lacrimal puncta, absence, congenital, aptyalism, 62 
Amblyopia, congenital blepharoptosis, anisometropia, 401 
quinine, pupil, visual-evoked potential, abnormalities, 425 
Amniocentesis, midtrimester, congenital uniocular blindness, 
299 


Anastomosis, retina, arteriovenous, Vogt-Koyanagi-Harada syn- 
drome, 186 

Anesthesia, chloral hydrate sedation, pediatric ophthalmology, 
560 


Aneurysm, acute angle-closure glaucoma, posterior communi- 
cating artery, 868 

Angiogenesis, ocular, experimental, 231 

Angiography, computed tomography, suprasellar mass lesions, 


Angioma, retina, von Hippel-Lindau disease, 540 
retrolental fibroplasia, 647 
Angiotensin, enzyme converting, uveitis, sarcoidosis, 180 
Angle-closure glaucoma, acute, aneurysm, posterior communi- 
cating artery, 868 
secondary, retrolental fibroplasia, cicatricial, 651 
Aniridia, autosomal dominant, variable expressivity, 531 
Anisometropia, congenital blepharoptosis, amblyopia, 401 
Anterior chamber, artificial, refractive keratoplasty, 742 
central, depth, laser iridectomy, 865 
Antigen, carcinoembryonic, levels, immune complexes, meta- 
static choroidal tumors, 628 
HLA-DRw2, presumed ocular histoplasmosis, 70 
retinal S, cellular immune responsiveness, uveitis, 173 
Aptyalism, lacrimal puncta, absence, congenital, alacrima, 62 
Aqueous, fibroblasts, conjunctiva, glaucoma surgery, 245 
ltering surgery, 250 
Artery, posterior communicating, acute angle-closure glaucoma, 
aneurysm, 
preretinal loops, cilioretinal circulation, branch occlusion, 834 
. retina, anastomoses, Vogt-Koyanagi-Harada syndrome, 186 
Atrophy, gyrate, heterogeneity, clinical and biochemical, 219 
optic nerve, thrombotic thrombocytopenic purpura, optic disk 
neovascularization, vitreous hemorrhage, retinal detach- 


ment, 840 
Auditory-evoked potentials, abnormal, brain stem, Stilling- 
Türk-Duane retraction syndrome, 814 
Automated suprathreshold static perimetry, 731 
Autosomal dominant aniridia, variable expressivity, 531 
Autotransplantation, intravitreal, fibroblasts, 121 


B-K mole syndrome, phenotype, choroidal and cutaneous mela- 
noma, 567 

Baus ultrasonography, orbital, fine needle aspiration, biopsy, 

4 

Basal precorneal tear turnover, 369 

Bentonite, intraocular penetration, 719 

Bilateral acute retinal necrosis, 419 

Biomicroscopy, retinal fluorescein, 745 

Birdshot retinochoroidopathy, 31 

Blepharoplasty, lower eyelid retraction, 517 

Blepharoptosis, congenital, anisometropia, amblyopia, 401 

ee, cerebral, oculomotor nerve palsies, toxoplasmosis, 


uniocular, congenital, midtrimester amniocentesis, 299 
BOOK REVIEWS 

AULHORN, E., ENOCH, J. M., DUBOIS-POUL- 
SEN, A., FANKHAUSER, F., FRIEDMANN, A., 
GREVE, E., HARMS, H., and VERRIEST, G.: Perimet- 
ric Standards and Perimetric Glossary of the International 
Council of Ophthalmology (Shoch, D.), 463 
LAHAN, M. A., and CALLAHAN, A.: Ophthalmic 
rir ic and Orbital Surgery (Putterman, A. M.), 

CHANDLER, P. A., and GRANT, W. M.: Glaucoma, 2nd ed 
(Anderson, D. R.), 462 
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SEENE a A. H.: Retinal Detachment Surgery (Morse, P. 
H.),088 eo 


CORBOY, J. M.: The Retinoscopy Book. A Manual for 
e Beginners (Kiernan, J.), 611 

DONALDSON, D. D.: Atlas of External Diseases of the Eye, 
vol. III. Cornea and Sclera (Doughman, D. J.), 883 

EMORY, J. M., and LITTLE, J. H.: Phacoemulsification and 
Aspiration of Cataracts (DeVoe, A. G.), 154 

FERNER, H. (ed.): Eduard Pernkopf Atlas of Topographical 
and Applied Human Anatomy, vol. I (Newell, F. W.), 
754 


GAURI, K. K. (ed.): Advances in Ophthalmology. Anti- 
Herpes-virus Chemotherapy, 463 
GOMEZ, M. R. (ed.): Tuberous Sclerosis (Hollenhorst, 


R. W.), 311 
of the (O’Connor, 


GRAYSON, M.: Diseases 
G. R.) 312 
HEALEY, L. A., and WILSKE, K. R.: The Systemic Manifes- 
tations of Temporal Arteritis (Hollenhorst, R. W.), 153 
HENURIESE: F.: Optic Atrophy in Suriname (Shoch, D.), 


HOEHNE, C. W., CULL, J. G., and HARDY, R. E.: 
Ophthalmological Considerations in the Rehabilitation of 
the Blind (Hoover, R. E.), 753 

HOLLWICH, F.: The Influence of Ocular Light Perception on 
Metabolism in Man and in Animal (Gouras, P.), 461 

KOOI, K. A., and MARSHALL, R. E.: Visual-evoked Poten- 
tials a Central Disorders of the Visual System (Potts, 
A. M.), 313 

LIM SIEW MING, A., and CONSTABLE, I. J.: Colour Atlas 
of Ophthalmology (Leveille, A. S.), 154 

MERRIGAN, W. H., and WEISS, B. (eds.): Neurotoxicity of 
the Visual System, 885 

NORTON, E. W. D., GAILLOUD, C., DUCREY, N., and 
GONVERS, M. (eds.): Modern Aspects in Ophthalmolo- 
gy. New Aspects of Vitreoretinopathology, vol. 20, 463 

OKUN, E. (ed.): Proceeding of the Paul Cibis Club, 612 

PERKIN, G. D., and ROSE, F. C.: Optic Neuritis and its 
Differential Diagnosis (Hollenhorst, R. W.), 753 

RECORDS, R. E. (ed.): Physiology of the Human Eye and 
Visual System (Carr, R. E.), 314 

ROPER, M. J., SAUTTER, H., and STREIFF, E. B. yti 
e e in Ophthalmology, vol. 39 (Straatsma, B. R.), 


Cornea 


ROPER, M. J., SAUTTER, H., and STREIFF, E. B. (eds.): 
Advances in Ophthmology, vol. 40 (Shoch, D.), 881 
SHIMIZU, K., and OOSTEMUIS, J. A. (eds.): The Proceed- 
ings of the XXIII International Congress of Ophthalmolo- 
gy (Newell, F. W.), 752 
VOGT, A.: Textbook and Atlas of Slit-Lamp Microscopy of the 
Living Eye (Shoch, D.), 460 
VON NOORDEN, G. K.: Binocular Vision and Ocular Motili- 
ty. Theory and Management of Strabismus, 2nd ed. 
(Helveston, E. M.), 610 
Brain stem, auditory-evoked potentials, abnormal, Stilling- 
Türk-Duane retraction syndrome, 814 
Brown’s syndrome, superior oblique muscle, tenotomy, 824 
Buckle, scleral, retinal detachment, proliferative diabetic reti- 
nopathy, 103 
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Candida endophthalmitis, endogenous, infants, 388 

Carcinogen, embryonic, antigen levels, metastatic choroidal 
tumors, immune complexes, 628 

Cataract surgery, retina, injuries, 654 

Cefazolin, ocular penetration, subconjunctival injection, 564 

Cerebro-oculo-facio-skeletal syndrome, 293 

Chloral hydrate, sedation, pediatric ophthalmology, 560 

Chorioretinitis, crypt , 210 


CHOROID, bl flow, heat dissipating mechanism, qnacula, 
641 e 
melanoma, cutaneous melanoma, B-K mole syndrome, pheno- 
type, 567 


iv AMERICAN JOURNAL OF OPHTHALMOLOGY 


CHOROID, melanoma (Continued) 
diagnostic modalities, 223 
malignant, single population, chemical workers, 323 
unsuspegted, malignant melanoma, orbital, recurrent, evis- 
ceration, 571 
retina, microvascular embolism, intranasal corticosteroid in- 
jection, 851 
tumor, metastatic, immune complexes, carcinoembryonic 
antigen levels, 628 
vascular changes, ¢oxemia, pregnancy, 362 ° , 
Cilioretinal circulation, branch arterial occlusion, preretinal 
arterial loops, 834 e 
Cleft lip, palate, vitreoretinal degeneration, hereditary, deaf- 
ness, skeletal dysplasia, 414 
on’ ween ichthyosis hystrix (epidermal nevus syndrome), 


Cogan-Reese syndrome, iris-nevus, 780 


Color, brightness, quantitating, haploscopic method, 58 
as tomography, angiography, suprasellar mass lesions, 
2 


optic neuritis, 699 
Congenital blindness, uniocular, midtrimester amniocentesis, 


299 
Conjunctiva, fibroblasts, aqueous, glaucoma surgery, 245 
Kaposi's sarcoma, 546 
Contact lens, soft, Trantas dots, limbal inflammation, 66 
CORNEA, debridement, closed vitrectomy, 137 
donor, forceps, cutting block, 744 
dysfunction, automated vitrectomy, vitreocorneal touch, 500 
dystrophy, lattice, protein AA, 377 
Series polymorphous, semi noi microscopy, 575 
endothelium, iridocorneal endothelial syndrome, 11 
stromal melting, tissue adhesive arrests, 795 
tears, basal turnover, 369 
wetting, eyelids, tears, eyeblink, 507 
Comeoscleral limbus, inflammation, Trantas dots, soft contact 
lens wear, 66 
pneumatonometry, 344 
Correction: HLA antigens in recurrent stromal herpes simplex 
virus keratitis, by Meyers-Elliott, R. H., Eliott, J. H., 
Maxwell, W. A., Pettit, T. H., O'Day, D. M., Terasaki, P. 
Ie and Bernoco, D., 885 
CORRES PON DENCE 
Applanation tonometry without fluorescein, by Rumelt, 
M. B., 309 


Blepharitis and secondary conjunctivitis, by Jacobson, J. H., 
609 


Chloroquine retinopathy, by Heckenlively, J. R., Martin, D., 
and Levy, J. Reply by Brinkley, J. R., Jr., Du Bois, E. L., 
and Ryan, S. J., 150 

Diagnostic techniques in angle-closure glaucoma, by Richter, 


Disk cupping in childhood glaucoma, by Romano, 
P. E. Reply by Robin, A. L., Quigley, H. A., Pollack, 
I. P., Maumenee, A. E.ẹ and Maumenee, I. H., 310 

Enucleation of uveal melanomas, by Rodriguez-Sains, R. S. 
Reply by Zimmerman, L. E., and McLean, I. W., 308 

Filter Gian, by Walsh, J. B., and Wright, B. E. Reply by 
Burke, R. J., 877 

Food and Drug Administration implant follow-up, by Hoffer, 
K. J., 877 

Fusarium solani endophthalmitis, by Sidrys, L. A., 609 

The incidence of rae 3 lesions in septicemia, by Pien, F. D. 
Reply by Meyers, S. M., 458 

Inexpensive support for anterior segment photography, by 
Brown, A. C., 608 

Isosorbide and isorbide dinitrate, by Buckley, E. G., and 
Shields, M. B., 457 

Keratoprosthesis, by Choyce, D. P. Reply by Rao, G. N., 152 

Laser radiation absorbed by the retinal pigment epithelium, 
by Moisseiev, J., and Bartov, E., 608 

Lysozyme content of tears, by Seal, D. V. Reply by Avisar, R., 
and Savir, H., 459 

Malignant glaucoma and fluid flow rate, by Quigley, H. A., 
879 


Occupational exposure and choroidal melanoma, by Corwin, 
J. M., and Weiter, J. J., 878 

Optic nerve hypoplasia and young maternal age, by Van Dyk, 
di. J. L., and Morgan, K. S., 879 

Orange tears, by Fraunfelder, F. T., 752 

Oxygen permeability of contact lenses, by Rofojo, M. F., 881 
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CORRESPONDENCE (Continued) 
Retinal detachment in pseudophakia, by Sommer, A. Reply by 
Galin, M. A., Poole. T. A., and Obstbaum, S. A., 151 
Three cases of dendritic herpetic ulcerations of the conjuncti- 
m, by Colin, J., LeGrignou, A., Baikoff, G., and Chastel, 
608 


Corticosteroid, intranasal, injection, microvascular embolism, 
retinal, choroidal, 851 
intravitreal, intraocular proliferations, inhibition, 131 
medulloblastoma, optic neuropathy, 437 . 
subconjunctival, hyperinfective strongyloidiasis, 854 
Cryptococcosis, chorioretinitis, 210 
Cutaneous melanoma, choroidal melanoma, B-K mole syn- 
drome, phenotype, 567 
Cutting block, forceps, donor corneas, 744 


D 


Deafness, vitreoretinal degeneration, hereditary, cleft lip and 
palate, skeletal dysplasia, 414 

Debridement, corneal clarity, closed vitrectomy, 137 

Detachment, retina, scleral buckling, rolisto diabetic 
retinopathy, 103 

Diabetic retinopathy, proliferative, retinal detachment, scleral 
buckling, 103 

Dilatation, pupillary, single eyedrop, mydriatic combinations, 
553 


Disk, optic, neovascularization, thrombotic thrombocytopenic 
purpura, vitreous hemorrhage, retinal detachment, optic 
atrophy, 840 

Donor cornea, forceps, cutting block, 744 

iia e skeletal, vitreoretinal degeneration, hereditary, cleft 
ip and palate, deafness, 414 

Dystrophy, corneal, lattice, protein AA, 377 
posterior polymorphous, scanning electron microscopy, 575 

foveomacular pigment epithelial, adult-onset, 680 


E 
Ectropion, Z-plasty, horizontal shortening procedure, com- 
bined, 525 
EDITORIALS 
American Academy of Ophthalmology—1979 Meeting (Leo- 
pold, I. H.), 144 
Chromosomes, embryonal tumors, and birth defects (Riccardi, 
V. M.), 749 
THE JOURNAL—1980 ora F. W.), 304 ° 
The Ophthalmological Society of the United Kingdom—Its 


first hundred years (Newell, F. W.), 605 
Pan-American Association of Ophthalmology—40 Years 
(Newell, F. W.), 456 
Pituitary tumors reassessed (Burde, R. M.), 874 
Electrical stimulation, subcutaneous, ocular surgery pain, 803 
Embolism, microvascular, retinal, choroidal, intranasal cortico- 
steroid injection, 851 
Embolus, retinal, cloth-particle, cardiac valves, artificial, 845 
Endogenous Candida endophthalmitis, infants, 388 
Endophthalmitis, Candida, endogenous, infants, 388 
a cell loss, reduction, phakic, penetrating kerato- 
ty, 787 
cornea, iridocorneal endothelial syndrome, 11 
E e, angiotensin, converting, uveitis, sarcoidosis, 180 
alana nevus syndrome, Coats’ disease, 25 
Epiretinal traction, pars plana vitrectomy, membrane segmenta- 
tion, 408 
Epithelium, foveomacular pigment dystrophy, adult-onset, 680 
penetrating keratoplasty, 381 
Evisceration, Áa & melanoma, unsuspected, malignant mel- 
anoma, orbital, recurrent, 571 
Exfoliation syndrome, 477 
intracapsular lens extraction, 601 
Extraocular muscle-tendon transfer, scleral augmentation, 819 
Eyeblink, eyelids, tears, corneal wetting, 507 
Eyelid, lower, retraction, blepharoplasty, 517 
orbital cavernous hemangioma, keratoconus, 396 
tears, corneal wetting, eyeblink, 507 


F 


Fibroblast, conjunctiva, aqueous, glaucoma surgery® 245 
intravitreal autotransplantation, 121 

Filtering surgery, aqueous, 250 
valve implant, neovascular glaucoma, 338 
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» 
Fluorescein, films, viewing, laser treatment, 747 
retinal, biomicroscopy, 745 
Forceps, cutting block, donor corneas, 744 
Fovea, hemorrhages, unilateral, small, 96 
macula, pigment epithelial dystrophy, adult-onset, 680 


G 


Gaze, fatigue, sustained, mayasthenia gravis, 443 
transient supranuclear disturbances, neonates, healthy, 708 
Genetic typing, retinitis pigmentosa, risk factors, 763 
Glaucoma, acute angle-closure, aneurysm, posterior communi- 
cating artery, 868 
aqueous, fibroblasts, conjunctiva, 245 
congenital, outflow pathway, 667 
neovascular, filtering valve implant surgery, 338 
Glioma, malignant, optic nerve, pathways, 284 
Granuloma, orbital, Mycobacterium chelonei, tear duct, prob- 
ing, 139 
Gyrate atrophy, heterogeneity, clinical, biochemical, 219 


H 


Haploscope, quantitating, color brightness, comparison, 58 
Hemangioma, orbital cavernous, eyelid, keratoconus, 396 
Hemorrhage, foveal, unilateral, small, 96 
orbit, vision loss, 593 
Heredity vitreoretinal degeneration, cleft lip and palate, deaf- 
ness, skeletal dysplasia, 414 
Herpes simplex virus keratitis, stromal, HLA antigens, 54 
Hexachlorophene, chronic oral ingestion, topical application, 
bilateral optic atrophy, 676 
Histoplasmosis, ocular, presumed, HLA-DRWw2 antigen, 70 
presumed ocular, macular lesions, blacks, 77 
HLA antigens, herpes simplex virus keratitis, stromal, 54 
HLA-DRw 2 antigen, presumed ocular histoplasmosis, 70 
moe. optic nerve, septumpellucidum, hypopituitarism, 


I 


Ichthyosis hystrix, Coats’ disease, 25 

Immune complex, carcinoembryonic antigen levels, metastatic 
choroidal tumors, 628 

Immunization, measles, oculomotor palsy, 446 

Implant, surgery, filtering valve, neovascular glaucoma, 338 

Infants, endogenous Candida endophthalmitis, 388 

Infectious mononucleosis, nummular keratitis, 791 

Instrumentation, vitrectomy, 

Intracapsular lens extraction, exfoliation syndrome, 601 

Intraocular gas injection, pseudophakic patient, 659 

Intraocular penetration, bentonite, 719 

Intraocular pressure, increase, exercise-induced, pigmentary 
dispersion syndrome, 598 

Intraocular proliferations, inhibition, corticosteroids, intravi- 
treal, 131 

Intravitreal autotransplantation, fibroblasts, 121 

a corticosteroid, inhibition, intraocular proliferations, 
131 


Iridectomy, laser, central anterior chamber depth, 865 
Iridocorneal endothelial syndrome, specular microscopy, 11 
Iris infiltration, leukemia, 204 

Iris-nevus (Cogan-Reese) syndrome, 780 


l J-K 
Jackson, Edward, XXXVI Memorial Lecture, The correction of 
aphakia, 1 
Kaposi's sarcoma, conjunctiva, 546 
Keratitis, herpes simplex virus, stromal, HLA antigens, 54 
nummular, infectious mononucleosis, 791 
Thygeson’s superficial punctate, 22 
varicella dendritic, 259 
Keratoconus, eyelid, orbital cavernous hemangioma, 396 
KERATOPLASTY, penetrating, epithelial, 381 
Mooren’s ulcer, 
hakic, endothelial cell loss, reduction, 787 
retractive, artificial anterior chamber, 742 
tilorone hydrochloride, oral administration, 46 


$ L 


— <=: os probing, Mycobacterium chelonei, orbital granu- 
oma, 
Lacrimal puncta, congenital, absence, alacrima, aptyalism, 62 


SUBJECT* INDEX 


Lacrimal tissue, main and acessory, histologic, immunohistolog- 
ic comparison, 724 
Laser fluorescein films, viewing, 747 
Lattice corneal dystrophy, protein AA, 377 
Lens, intraca ae extraction, exfoliation syndrom®, 601 
Lesion, macular, blacks, ocular histoplasmosis syndrome, 77 
mass, suprasellar, computed tomography, angidgraphy, 278 
Leukemia, iris infiltration, 204 
Lymphoma, systemic, neuritis, optic, 431 
° M 
Macula®choroid, blood flow, heat dissipating mechanism, 641 
fovea, pigment epithelial dystrophy, adult-onset, 680 
lesions, blacks, presumed oc istoplasmosis, 77 
Measles, immunization, oculomotor palsy, 446 
Medulloblastoma, corticosteroids, optic neuropathy, 437 
MEETINGS, CONFERENCES, SYMPOSIA 
Association of University Professors of Ophthalmology 
(Newell, F. W.), 603 
Centenary Meeting of the Ophthalmological Society of the 
United Kingdom (Newell, F. W.), 871 
IV International Charlottenlund Ophthalmological Confer- 
ence (Drews, R. C.) 143 
The Ocular Microbiology and Immunology Group 1979 Meet- 
ing (Smolin, G.) 452 
Melanoma, choroid, diagnostic modalities, 223 
cutaneous, choroidal, B-K syndrome, phenotype, 567 
malignant, choroidal, single population, chemical workers, 


orbit, recurrent, evisceration, choroidal, unsuspected, 571 
Membrane, neovascular, peripapillary, presumed ocular histo- 
plasmosis, 192 
segmentation, pars plana victrectomy, epiretinal traction, 408 
Metastasis, choroidal tumor, immune complexes, carcinoem- 
bryonic antigen levels, 628 
colon, orbital carcinoid tumor, 636 
Mooren’s ulcer, penetrating keratoplasty, 255 
Myasthenia gravis, pze fatigue, sustained, 443 
aik: aiiai chelonei, orbital granuloma, tear duct, probing, 


Wraak, phenylephrine HCl, powder, topically administered, 
D 
single eyedrop combinations, pupillary dilatation, 553 


N 


Necrosis, retinal, bilateral acute, 419 

Needle, scleral spatula, 302 

Neonate, healthy, gaze, transient supranuclear disturbances, 
708 


Neovascular glaucoma, filtering valve implant surgery, 338 

Neovascular membrane, peripapillary, presumed ocular histo- 
plasmosis, 192 

Neovascularization, optic disk, thrombotic thrombocytopenic 
purpura, vitreous hemorrhąge, retinal detachment, optic 
atrophy, 840 

Neuritis, optic, systemic lymphoma, 431 

Neuropathy, optic, medulloblastoma, cortiosteroids, 437 

Nevus, epidermal syndrome, Coats’ disease, 

Night blindness, reversible, intestinal bypass surgery, 776 


o 


OBITUARIES 
Kimura, S. J. (O'Connor, G. R.), 149 
Waardenburg, P. J. (Deutman, A. F.), 306 
Ocular Aeromonas hydrophila, 452 
Ocular angiogenesis, experimental, 231 
Ocular hypertension, optic disk cupping, EES 
Ocular pain, electrical stimulation, subcutaneous, ocular sur- 
gery, 
Ocular penetration, cefazolin, subconjunctival injection, 564 
Ocular surgery, electrical stimulation, subcutaneous, pain relief, 
803 


Ocular tissue, secretory component, 353 
Oculomotor nerve, palsy, measles immunization, 446 
toxoplasmosis, cerebral blindness, 714 
Optic disk, cupping, ocular hypertensive patients, 585 
OPTIC NERVE, atrophy, bilateral, chronic oral ingestion, 
topical application, hexachlorophene, 676 e? 
compression, pupil cycle time, 263 
head, gray crescent, 238 
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OPTIC NERVE (Continued) 
a g septum pellucidum, hypopituitarism, 113 
pathways, malignant gliomas, 284 
Optic neuritis, computed tomography, 699 
systemic lymphoma, 431 
Optic neuropathy, medulloblastoma, corticosteroids, 437 
Opticociliary shunt vessels, pseudotumor cerebri, 703 
ORBIT, cavernous hemangioma, eyelid, keratoconus, 396 
fine needle aspiration, biopsy, B-scan, 274 
pm Mycebacterium chelonei, tear dact, probing, 139 
emorrhage, vision loss, 593 " 
malignant melanoma, recurrent, evisceration, choroidal mela- 
noma, unsuspected, 571 
tumor, carcinoid, metastasis, colon, 636 


P-Q 
Pars plana vitrectomy, epiretinal traction, membrane segmenta- 
tion, 408 

Pediatric ophthalmology, chloral hydrate, sedation, 560 
Penetrating keratoplasty, epithelial, 381 

Moorens ulcer, 255 

phakic, endothelial cell loss, reduction, 787 
Perimetry, automated suprathreshold static, 731 
Peripapil neovascular membrane, presumed ocular histo- 
plasmosis, 192 
Phenyiophriae HCI, powder, topically administered, mydriasis, 


Photocoagulation, toxoplasmic retinochoroiditis, active, 858 
Pigmentary dispersion syndrome, intraocular pressure, in- 
crease, exercise-induced, 598 
Pneumatonometry, corneoscleral limbus, 344 
Polymorphous corneal dystrophy, posterior, scanning electron 
microscopy, 575 
Presumed ocular histoplasmosis, HLA-DRw2 antigen, 70 
macular lesions, blacks, 77 
neovascular membrane, peripapillary, 192 
Pseudoexfoliation, acid phosphatase, 482 
Pseudophakia, e Aep an gas injection, 659 
Pseudotumor cerebri, opticociliary shunt vessels, 703 
Puncta, lacrimal, absence, congenital, alacrima, aptyalism, 62 
Pupil, cycle time, optic nerve, compression, 263 
ilatation, single eyedrop, mydriatic combinations, 553 
vižoal-evoked potential, abnormalities, quinine amblyopia, 
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Resorption, vitreous membranes, ultrasonically accelerated, 490 
RETINA, angioma, von Hippel-Lindau disease, 540 
arterial loops, branch B C cilioretinal circulation, 834 
arteriovenous anastomoses, Vogt-Koyanagi-Harada syndrome, 


choroid, microvascular embolism, intranasal corticosteroid 
injection, 851 
detachment, optic atrophy, thrombotic thrombocytopenic 
purpura, optic disk negvascularization, vitreous hemor- 
rhage, 840 
scleral buckling, proliferative diabetic retinopathy, 103 
emboli, cloth-particle, cardiac valves, artificial, 845 
fluorescein, biomicroscopy, 745 
injuries, cataract surgery, 654 
necrosis, bilateral acute, 419 
S-antigen, cellular immune responsiveness, uveitis, 173 
Retinitis pigmentosa, risk factors, genetic typing, 763 
visual loss, 692 
Retinoblastoma, 13qXp translocation, 621 
Retinochoroiditis, toxoplasmic, active, photocoagulation, 858 
Retinochoroidopathy, birdshot, 31 
Retinopathy, proliferative diabetic, retinal detachment, scleral 
buckling, 103 
Retraction syndrome, _ Stilling-Tiirk-Duane, 
auditory-evoked potentials, abnormal, 814 
Retrolental fibroplasia, angioma, 647 
cicatricial, secondary angle-closure glaucoma, 651 


S 


S-antigen, retina, cellular immune responsiveness, uveitis, 173 
Sarcoidosis, angiotensin, converting, enzyme, uveitis, 180 


brain stem, 
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Sarcoma, Kaposi's, conjunctiva, 546 
Sclera, buckling, retinal detachment, proliferative diabetic 
retinopathy, 103 
thermal adhesion, 662 
extraocular muscle-tendon transfer, 819 
spatula needle, 302 
Secretion, ocular tissues, 353 
septa pellucidum, optic nerve, hypoplasia, hypopituitarism, 
Skiascopy, rack, 142 
Soft contact lens, Trantas dots, limbal inflammation, 66 
Stilling-Tiirk-Duane retraction syndrome, brain stem, auditory- 
evoked potentials, abnormal, 814 
Stroma, HLA antigens, herpes simplex virus keratitis, 54 
melting, cornea, tissue esive arrests, 795 
Strongyloidiasis, hyperinfective, subconjunctival corticosteroid 
erapy, 854 
Subconjunctival injection, corticosteroids, hyperinfective strong- 
yloidiasis, 854 
ocular penetration, cefazolin, 564 
Superior oblique muscle, tenotomy, Brown’s syndrome, 824 
Supranuclear disturbances, transient, gaze, neonates, healthy, 
708 
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Tarsus, kink, congenital, horizontal, 522 
Tears, basal precorneal, turnover, 369 
eyelids, corneal wetting, eyeblink, 507 

Tenotomy, superior oblique muscle, Brown’s syndrome, 824 

Thrombotic thrombocytopenic purpura, optic disk neovasculari- 
zation, vitreous hemorrhage, retinal detachment, optic 
atrophy, 840 

Thygeson’s superficial punctate keratitis, 22 

Tilorone hydrocholoride, keratopathy, 46 

Tomography, computed, angiography, suprasellar mass lesions, 


Toxemia, pregnancy, choroidal vascular changes, 362 

Toxoplasma, retinochoroiditis, active, photocoagulation, 858 

Toxoplasmosis, cerebral blindness, oculomotor nerve palsies, 
714 

Traction, epiretinal, membrane segmentation, pars plana vitrec- 
tomy, 408 

Trantas dots, limbal inflammation, soft contact lens wear, 66 


U 
Ultrasonography, accelerated resorption, vitreous membranes, 
490 


B-scan, orbital, fine needle aspiration, biopsy, 274 

Uveitis, cellular immune responsiveness, retinal S-antigen, 173 
sarcoidosis, angiotensin, converting, enzyme, 180 
Yersinia infection, 84 


V-Z 


Varicella dendritic keratitis, 259 
Visual-evoked potential, pupil, abnormalities, quinine, amblyo- 
pia, 425 
Visual loss, retinitis pi 
Vitrectomy, automat 
tion, 500 
closed, debridement, corneal clarity, 137 
instrumentation, 830 
pars plana, epiretinal traction, membrane segmentation, 408 
Vitreocorneal touch, automated vitrectomy, corneal dysfunction, 


entosa, 692 
, vitreocorneal touch, corneal dysfunc- 


Vitreoretinal degeneration, hereditary, cleft lip and palate, 
deafness, skeletal dysplasia, 414 

Vitreous, hemorrhage, retinal detachment, optic atrophy, 
thrombotic thrombocytopenic purpura, optic disk neovas- 
cularization, 840 

membrane, ultrasonically accelerated resorption, 490 

Vogt-Koyanagi-Harada syndrome, anastomosis, retinal arteriove- 
nous, 186 

von Hippel-Lindau disease, retinal angioma, 540 

Yersinia, infection, ocular inflammation, 84 

Z-plasty, horizontal shortening procedure, combined, ectropion, 
525 
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THE OPHTHALMIC NEEDLE 
YOU'LL PREFER TOMORROW 
YOU'LL FIND ON OUR SUTURES 

TODAY. 








The leading edge in ophthalmic ophthalmic needles that come in a variety of 
surgery begins with our 160- diameters and arc sizes. . 
degree needle... ...and ends with our sutures. 

In 6 or 8-wire diameter, the Davis + Geck For procedures requiring nonabsorb- 


new 160-degree needle is ideal for cataract able sutures, Davis + Geck needles are 


and corneal surgery. s 
a 


of pass is designed to encourage 
precise approximation and 
minimize posterior gape in 
delicate ophthalmic closures. 

æ For ease of handling, it's 
unsurpassed. The needle 
almost seems to draw your hand 

' along behind it. And its point is 

‘ precisely angled, honed and 
polished by hand. 

Our needle has 
less of a shoulder 4 
than conventional 
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needles, so available on Dermalon® monofilament nylon 
tissue is less suture and on silk. 
inclined to tent When you need an absorbable suture, 
during passes. Its made of a special blend of use a Davis + Geck needle on Dexon® “S” 
- steel alloys, to resist bending and breaking. polyglycolic acid suture. 
.And it won't glare under the lights, like electro- Whatever ophthalmic procedures you 
polished needles can. perform, you'll get precise, predictable 
t The new ’60-deare rO=surgical results from your sutures when you close 
needle is one of a fu line 'o VEN eck with Davis + Geck. 
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Epinephrine: 

in simple (open angle ) 
glaucoma, a traditional 
therapy of choice 


e First Line therapy: unlike pilocarpine, epinephrine 
does not produce miotic blurring. Unlike beta block- 
ers, epinephrine provides efficacious therapy at 
minimal patient prescription costs. 


@And concomitant therapy: epinephrine maintains 
control of IOP when timolol begins to allow drift"? 
And epinephrine may produce less local irritation 
than pilocarpine 


Eppy/N: 


the epinephry! borate complex formulation of choice 


Comfort Economy 


The smaller quantity of instillation is efficacious ana 
Eppy/N offers physiologic pH (74) in a 100% free (non-ion- results in patient savings. 
ized) epinephrine base. Patient experiences comfort 
Compare this to the stinging often encountered with — Ž 
the acidic formulation of epinephrine hydrochloride Eppy/N | Epinephrine e 
75 ml HCI 15 mi 








285° drops = $345°* | 289° drops = $4.30°" 


Efficiency 1 DROP = 14¢ | 4 DROP = 1.5¢ 


Fraunfelder® reports that 20 uL constitutes approximately L à 
he maximum drop the cul de sac can hold without solu- i a a nab aiia ii 
tion waste. The Eppy/N dropper system dispenses a 26 ul “U S. average price to pharmacy in 1979 


drop. Compare this drop-delivery efficiency with the 
average 52 uL epinephrine hydrochloride drop 
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Treat the troublemakers 


Allergic conjunctivitis, vernal con 
junctivitis, vernal ca — théy’re 
not superficial to your patients with 
tearing, redness and pain. That’s 
why you want to prescribe effective 
relief... HMS. 

In numerous studies}.2.3 HMS has 
proven effective in controlling super- 
ficial ocular inflammation and its | 
symptoms. 

HMS provides the potent anti- 
inflammatory activity of a steroid, 
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-yet if has le$s propensity for rais- 
ing IOP than dexamethasone. That 
means the danger of steroid-induced 
glaucoma is reduced. In fact, HMS 
is the only steroid indicated for epi- 

_ nephrine sensitivity in glaucoma 

| patients. 

Plus, HMS contains the soothing, 
lubricating Liguifilm® (polyvinyl 
alcohol 1.4%) vehicle to comfort the 
eye and prevent corneal drying. 


So, treat the troublemakers in sight. Prescribe HMS. 


HMS” (medrysone) 1.0% Liquifilm® sterile ophthalmic suspension 

DESCRIPTION — Contains: medrysone 1.0% with: Liquifilm (polyvinyl alco- 
hol) 1.4%. INDICATIONS — HMS (medrysone) is effective in the treatment 
of allergic conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine 
sensitivity. CONTRAINDICATIONS — HMS (medrysone) is contraindicated in 
the following conditions: Acute superficial herpes simplex. Viral diseases 
of the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases of the 
eye. Hypersensitivity to any of the components of the drug. WARNINGS — 
1. Acute purulent untreated infections of the eye may be masked, enhanced 
or activated by the presence of steroid medication. 2. Corneal or scleral 
perforation occasionally has been reported with prolonged use of topical 
steroids. In high dosage they have been associated with corneal thinning 
3. Prolonged use of topical steroids may increase intraocular pressure, with 
possible resultant glaucoma, damage to the optic nerve, and defects in 
visual acuity and fields of vision. However, data from 2 uncontrolled stud- 
ies indicate that in patients with increased intraocular pressure and in those 
susceptible to a rise in intraocular pressure upon application of topical ste- 
roids, there is less effect on pressure with HMS than with dexamethasone 
or betamethasone. 4. Prolonged use of topical corticosteroids may rarely 
be associated with development of posterior subcapsular cataracts. 5. Sys- 
temic absorption and systemic side effects may result with the use of topi- 
cal steroids. 6. HMS* (medrysone) is not recommended for use in iritis and 
uveitis as its therapeutic effectiveness has not been demonstrated in these 
conditions. 7. Steroid medication in the presence of stromal herpes simplex 


requires great caution; frequent slit lamp microscopy is suggested. 8. Pro- 
longed use may aid in the establishment of secondary ocular infections from 
fungi and viruses liberated from ocular tissue. Use in Pregnancy: The use of 
topical steroids in pregnancy should be limited to conditions serious enough 
to warrant such treatment, so that possible risk to the fetus may be justified 
by the expected benefit to the mother. PRECAUTIONS — With prolonged use 
of HMS (medrysone) the intraocular pressure and lens should be examined 
periodically. In persistent corneal ulceration where a steroid has been used, 
r is in use, fungal infection should be suspected. ADVERSE REACTIONS — 
Occasional transient stinging and burning may occur on instillation. 


References: 

l. Dorsch, W. and Thygeson, P. The clinical efficacy of medrysone, a new 
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and Eriksen, S.P Anti-inflammatory properties of medrysone in external 
ocular inflammations. Am J Ophthalmol 71(4):844-846, 1971. 3. Bedrossian, 
R.H. and Eriksen, S.P. The treatment of ocular inflammation yitlemedry 
sone. Arch Ophthalmol 81:184-191, 1969. 
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Clinical studies confirm... 





Dry-eye patient improvement with exclusive 
use of Hypotears. 


Percent of Patients Improved 
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Hypotears can help them all. 


Clinical results: 


In a recent clinical study! of Hypotears,”” 8 
ophthalmologists throughout the country 
evaluated 101 patients: 87 of these had 
complaints of dry eyes; 14 had other corneal 
problems. 

From 67 to 100% of the patients studied 
reported noticeable improvement of their 
specific symptoms after using Hypotears™ 
exclusively. (See opposite page for detailed 
results.) 


The one to recommend exclusively for all your dry-eye patients. 








Comment: 


Dry-eye (KCS) patients have a common 
problem—a hypertonic tear film? Exclusive use 
of Hypotears™—the only hypotonic artificial tear 
—quickly lowers tear-film tonicity to comfortable 
levels in all dry-eye patients. 

This positive effect on tonicity is reduced 
when other tear substitutes—all of which are 
simply isotonic—are used with Hypotears™ 

What's more, the nonionic tonicity adjusters 
in Hyootears™ allow the rehydration of tear-film 
debris and the restoration of normal aqueous 
structure, thus reducing mechanical irritation. 


And the Lipiden™ polymeric system in Hypotears™ 


stabilizes the tear film to increase breakup time, 
thereby providing effective relief for mucin- and 
aqueous-deficient dry-eye patients. 
Hypotears™ is also nonbuffered. It adjusts 
rapidly to your patient's oWn tear-film pH, so 
there's no instillation discomfort or stinging. 
And Hypotears™ is nonviscous. It lubricates 
without blurring vision or crusting on the lids. 


Hypofears’ 


Moisturizing Eye Drops 





SMITH, MILLER & PATCH 
Div. Cooper Vision PR.. Inc 
® San German, Puerto Rico 00753 USA 
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Quick Ship Program 


istributed by Accuracy and consistency have long been the 

es bywords of IOLAB intraocular lenses. 

filiate of lolab More recently, new production and management 

OIpOratON. techniques have provided the capability to respond 

lolab Corporation almost immediately to the surgeon's delivery 

p80 requirements as well. 

aution: Investiga- We keep literally thousands of lenses in stock 

onal device. Limited to meet your lens style, size and power needs — 

Birit s and computer control of inventory enables us to 
ship most orders within 24 hours. And that includes 
just about any quantities you might request. 

We believe that’s as close to immediate delivery 
as we can get in our service to you. But if we can 
ship quicker than that- we will! 

For more information regarding IOLAB Intra- 
ocular Lenses please call Toll Free 800 854-1761, 
Toll Free in California 800 472-7770, 800 472-7813 
or telephone 714 599-8347 


IOLAB 
CUSTOMER 
J| SERVICE 
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completely automated refractive rai ts 
‘system available. Infact, the Rx1em- 
bodies so many scientific advancements 
and important technological refinements 
that it represents a new generation of 
diagnostic instrumentation. 


The Rx1 AUTO- 
REFRACTOR is unique 
. it gives you sphere/ 
cylinder/axis and IPD measurements; 
everything you need to write your 
prescription. 

So if you felt automated refraction 
was “just a starting point” before, then 
seeing the new Rx1 AUTO-REFRACTOR 
will give you an entirely new perspective. 


When it comes to meas- 
urement speed, objective 
accuracy and simplicity of 
operation, the Rx1 AUTO-REFRACTOR is 
without peer. Here are highlights of a few 
of the instrument's exclusive and patented 
features and the benefits they provide you 
and your practice. 


It’s the Fastest. The one-second refrac- 
tion cycle of the Rx1 makes it fast enough 
to handle your full mix of patient types .. . 
normal refractions, as well as such prob- 
lem refractions as children, IOL implants, 
nystagmus Cases, non-responders and 
others. 


It’s the Most Accurate. The Rx1 is an 
objective refractor. Thus, it eliminates all 
subjective decision making by both the 
patient and operator. The result is un- 
equalled performance across the broad 
range of your patient population and pre- 
cise refractive accuracy which gives you 
the ability to eliminate “minimal change” 
patient refractions. 

It’s the Most Automated. Advanced 
engineering makes the Rx1 push-button- 
simple to use by any office assistant. And 
its patented Automatic Correal Tracking 


ACIS the Tear. aost ‘Beolinaee at 








Pie 


pi tiie gh instrument E ROPIE at and 
the need for cycloplegics. 


It’s Designed for Efficiency. The space- 
saving Rx1 takes only four feet of office 


space . . . free-standing, along a wall, or 
even in a corner. And by placing all controls 
on the side panel, the operator is in the 
best position to assure optimum interface 
between the patient and instrument. 

All these features make the Rx1 
AUTO-REFRACTOR the fastest, most 
accurate and completely automated re- 
fractive analysis system available. The Rx1 
gives you everything you need to write your 
prescription. Call for your demonstration. 


We pioneered the con- 

cept of automated re- 

fraction, and through the 

years, we have advanced 

that concept and im- 

proved it wherever pos- 
sible. The Rx1 AUTO-REFRACTOR rep- 
resents our continued commitment to 
meeting the needs of the eye care profes- 
sion with innovative instrumentation. Be- 
cause, at Acuity Systems, our scientists 
and engineers work at the cutting edge of 
advanced technology ... seeking solutions 
by exploring new perspectives. 


Mail the coupon for more 
detailed information about 
the exciting new Rx1 AUTO- 
REFRACTOR. Better yet, 
arrange for a no-obligation 
demonstration so that you too can gain 
this new perspective on automated 
refraction. 
Better still, call our free hot-line for 
faster information 


*In Virginia, call collect (703) 471-4700 
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Computer 
Engineered 
Design requires 


$ less office 
space and pro- 
vides the best 


patient/operator 
interface. 


Information 
Panel displays 
sphere/cylinder/ 
axis and IPD in 
visual and 
printed form 


Advanced Fiber 

2 Optic System 
allows error-fre 
patient set-up and 
alignment 


Dual Vertex 
Modality for 
either spectacle 
or contact lens 
prescriptions 


Plus or Minus 
Cylinder choice, 
at the touch of 

a button ° 


Refract Button 
activates the exclu- 
sive Automatic 
Corneal Tracking 
System during 

the one-second 
measurement cycle 






Computer Memory 
Button recalls 
previous reading 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients fo 











Í. A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness 
TIMOPTIC is contraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported. 
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Timophe " 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 








2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP” 

e TIMOPTIC reduced IOP in 3 out of 4 patients * 


Based on controlled multiclinic studies, evaluating over 1000 patients 


MSD l 
VERGE For a brief summary of Prescribing Information, 
M 


please see following page. Copyngni « 1979 by Merck & Co. inc 
e 
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Timoolic 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 

e ocular hypertension 


e some patients who respond inadequately to 
_ multiple antiglaucoma drug therapy 


How to start pafients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 

Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 

In patients with a history of severe cardiac disease, 
pulse rates should be checked. 

a 





CONTRAINDICATIONS: TIMOPTIC is 

contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 

of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 

greater than first-degree block; cardiogenic shock; 

right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 

use with adrenergic-augmenting psychotropic drugs. 

In patients with a history of severe cardiac disease, 

pulse rates should be checked. Patients who are 

already receiving a beta-adrenergic blocking agent orally 
and who are given TIMOPTIC should be observed for a 
potential additive effect either on the intraocular pressure 
or on the known systemic effects of beta blockade 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma 
Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 

Use in Children: Since clinica! studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been reported. 
Local hypersensitivity reactions, including localized 
and generalized rash, have occurred rarely. 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS). 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 

HOW SUPPLIED: 
TIMOPTIC Ophthalmic Solution, 0.25% 
TIMOPTIC Ophthalmic Solution, 0.5% 
Both are available in 5-mi and 10-m! plastic OCUMETER" 
Ophthalmic Dispensers with a controlled drotip 
J9TMO8 (DC 7046008) 


M 5 D For more detailed information, 
—— consult your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
ME Merck & Co., INC, West Point, Pa. 19486 


COHERENT INTRODUCES 


DIOPTRON ULTIMA 


DIAGNOSTIC EYE COMPUTER 


ACCURACY YOU ASKEL 
IN THE INSTRUMEN 
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NEW.. 
DIOPTRON: 
ULTIMA 


Diagnostic Eye Computer 


ACCURACY AND 















DESIGNED FOR THE 
OPHTHALMOLOGIST. Dioptron® 
ULTIMA Diagnostic Eye Computer is 
the world’s most advanced automatic 
refractor because it is designed by 
ophthalmologists for ophthalmologists. 
After years of producing the number 
one best-selling automatic refractor in 
the world, Coherent wanted to make 

it even better for your special needs. To 
achieve this, Coherent asked ophthal- 
mologists what they wanted—what 
additional features and characteristics 
they would like to see in a diagnostic 
eye computer. The result: Dioptron 
ULTIMA—the most advanced auto- 
matic refractor available today. 


INCREASED CONFIDENCE. 
Dioptron ULTIMA Diagnostic Eye Com- 
puter now guarantees the kind of 
performance you said you wanted 

in an automatic refractor— 
unmatched accuracy for both 
routine and pathological 
patients. Aphakic, IOL, 
geriatric and pediatric 
patients are object- 
ively refracted by 
your assistants 
with ease. 


DENCE UNPARALLELED 


SAL DIN 
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THE MOST ADVANCED 
TECHNOLOGY FOR 
UNSURPASSED ACCURACY The 
Dioptron ULTIMA features one-button, 
one result performance—completely 
automatic from start to finish for each 
eye measured. At the push of the 
START button, the Dioptron ULTIMA 
takes over completely and auto- 
matically, without any further interven- 
tion by operator or patient, analyzes, 
calculates, checks its findings, verifies 
its results, and stores the information 
in the computer microprocessor. The 
sophisticated computer program cou- 
pled with carefully designed, clinically 
tested data acquisition techniques, 
yields the single best result. 


EXCLUSIVE FEATURES Retina! 
imaging, binocular stimulus, dynamic 
fogging, and the exclusive PathAlert™ 
System—an early warning system to 
alert you to possible pathology—are 
only some of the exclusive features 
that you will soon find invaluable in 
your practice. 


COHERENT 

- NO1 IN 
AUTOMATED 
REFRACTION 


NOW YOU HAVE A 
CHOICE. You can 
choose the Dioptron® 
Il Diagnostic Eye 
Computer, the best- 
selling automatic 
refractor in the world, 
or the Dioptron 
ULTIMA Diagnostic 
Eye Computer, the 
most advanced auto- 
matic refractor in the 
world. Each instru- 
ment has been de- 
signed to meet spe- 
cific needs of different 
practices. A Coherent 
Representative will 
be glad to discuss the 
differences and pro- 
vide you with the in- 
formation you need 
to determine the most 
cost-effective Eye 
Computer for your 
individual practice. 

To learn more 





about the Dioptron 

ULTIMA Diagnostic Eye Computerand California, Alaska and Hawaii, call 
to learn how its exclusive features collect: 415/858-2250. Or fill in and 
can benefit you and your practice, call mail the coupon below. 


Coherent toll-free: 800/227-1914. In 


& COHERENT 


Applying advanced technology to medicine 





_ ULTIMA memo Eye Computer 
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| If you would like further information about the Dioptron® ULTIMA Diagnostic Eye Computer, | 

| simply clip this coupon and attach it to your letterhead or prescription sheet. | 

| | would like: Name | 

| O product information Address | 

| Oa Coherent Medical Representative l a | 

y | tocall on me City | 

- an O an opportunity to try the Dioptron State Zip | 
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HYDROPHILIC f ONTACT LENSES 





The many practice benefits 
you've come to expect from 
fitting AOSOFT ° (tetrafilcon A) T -e 
minus lenses are now available a 

in the low plus range as well. This 
means the same simple system —one diameter, five Vaults 
The same superb results: The same superior efficiency. 
From +0.25D to +6.50D in 0.25D steps. Call your AOSOFT 
distributor today! 
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VISION CARE PRODUCTS 


©1979 American Optical Corporation, 14 Southbridge, MA 01550 ° 
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Name .. one-time use only. 
Address “Se 

` City ——_ : State j: B ai 
Tel.No.( — ) i e 


FLUORESOFT 


The large molecular 
weight fluorescent* 
solution for both 
soft and hard lens weare 


FLUORESOFT™ is useful as a fitting 
aid for soft and hard contact lenses: 






FLUORESOFT™ is indispensable as a 
diagnostic aid in detecting: 


e Epithelial abnormalities in patients. 

e Abnormalities in the tear film both prior and 
subsequent to, contact lens wear. 

e Epithelial damage due to contact lens wear 
or other trauma. 


e To evaluate cornea - lens relationship. 

e To evaluate contact lens tolerance in the 
lens wearer. 

e To diagnose complications resulting from 
contact lens wear. 


FLUORESOFT™ is the only fluorescent aid ever needed in the clinic or office. It is 
provided in a solution form that does not contain harmful detergents or preservatives 
thus eliminating the possibility of mèchanical or chemical trauma to the 

epithelium and hence false staining even in sequential application. Exclusive use 

of FLUORESOFT™ will prevent staining of hydrogel lenses by 

accidental use of fluorescein. 


FLUORESOFT™ penetra 
hydrogels with less than 6( 
equilibrium hydration only t 
negligible extent. The slit 
stain that may be acquired c 
ing prolonged exposure or 
highly hydrated contact lens 
rinses out readily with isoto 
saline. 







rae nerescein, 


HOLLES LABORATORIES, INC. 7 
30 FOREST NOTCH, COHASSET, MA. 02025 


TM 
Please send me. boxes of FLUORESOFT 
(12 pipettes/box) @ $7.80/box = 


Check enclosed (we pay postage) 
Please bill me for full amount plus postage 


FLUORESOFT™ is a 0.38 
buffered isotonic ste 
aqueous solution of fluorex 
packaged in 0.5 mi plastic pip 
tes without preservatives, 





Name and address of ophthalmic distribut®r 


a LABORATORIES, IN 
30 Forest Notch Cohasset. MA 020 
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PRESENTS 
ITS 2nd ANNUAL 
FOUNDATION WESTERN NEW YORK 


TUTORIAL LENS 
Course Director: IMPLANT COURSE 


John H. Park, M.D. 


FACULTY: It’s hor ma 
D. Peter Choyce, M.D. course 


Henry M. Clayman, M.D. 
Robert S. Coles, M.D. : 
sega ogres for the ophthalmic 
John R. Finlay, M.D. : 
acts town us surgeon and his 
Leeds E. Katzen, M.D. 
Marvin L. with, M.D. team. 
Bernard L. McGowan, M.D. 
John H. Park, M.D 
Dennis D. Shepard, M.D. MAY 30, 31 and JUNE 1, 1980, BUFFALO, N.Y. 
Norman Q. Stahl, M.D. W Live surgery observation combined with 
plus others to be announced rotation through OR. 

@ “Hands on” experience for both EXTRA- 

OPHTHALMIC TEAM CAPSULAR and INTRACAPSULAR 


TEACHERS: implantation using cadaver eyes, operating 
Stuart Haman, P.A. microscope, and all major types of IOL's. 


William J. Howard, C.S.T. WE Video “instant replay” enhances self-analysis. 


Henry 0. Knapp, R.N. @ Practical, individual guidance is provided by 
leading implant surgeons. 


HOTEL: Contact Holiday Inn, Grand Island, New York (between 
Buffalo and Niagara Falls)— (716) 773-1111 or call your 
local (800) number. Be sure to mention the course name. 





PARK EYE FOUNDATION 
P.O. Box 916 


“Hi ille, y C1 $600 Ophthalmologists 
716) B39.B024 UE PESE (1$300 Resident-in-Training 


(1$300 Assistants 
(1$800 Ophthalmologist with assistant 


Please include names of all registrants. 








NAME: _PHONE: (__) 
ADDRESS: — 








CITT: _ STATE: “ie. 
MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 
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AMERICAN 
INTRA-OCULAR 
IMPLANT 
SOCIETY 


presents its 


SEVENTH 
SCIENTIFIC 
SESSION 


THE THIRD 
d.s. 
INTRAOCULAR 
LENS 
SYMPOSIUM 


March 25-29, 1980 


Century Plaza 
Hotel 
Los Angeles 
California 


Kenneth J. Hoffer, M.D. 
Chairman 


FACULTY 


JOHN ALPAR 

LEO AMAR o 
RALPH ANDERSON 
AZIZ ANIZ 

ERIC ARNOTT 

ROBERT AZAR 
RONALD BARNET 
CHARLES BECHERT 
CORNELIUS BINKHORST 
MICHAEL BLUMENTHAL 
JOHN BOBERG-ANS 
DON BOYANER 

HERVE BYRON 
LEONARD CHRISTENSEN 
ALFRED CHOMPFF 

D: PETER CHOYCE 
HENRY CLAYMAN 

JOHN CORBOY 
CHARLES COZEAN 
ROBERT C. DREWS 
CHARLES DYSON 


SVYATOSLAV FYODOROV 


MILES GALIN 

JAMES GILLS 
HOWARD GIMBEL 
HERBERT GOULD 
WILLIAM HARRIS 

K. BUOL HESLIN 
HENRY HIRSCHMAN 
KENNETH HOFFER 
KARL JACOBI 
NORMAN JAFFE 
HERBERT KAUFMAN 
RICHARD KEATES 
CHARLES KELMAN 
GUY KNOLLE 
MANUS KRAFF 
RICHARD KRATZ 
STEPHEN LEMPERT 
LARRY LEISKE 
RICHARD LINDSTROM 
DAVID McINTYRE 
WILLIAM McREYNOLDS 
RICHARD MACKOOL 
DAVID MELTZER 
DAVID MILLER 
CHARLES MOORE 
LYLE MOSES 
STEPHEN OBSTBAUM 
LAWRENCE PAPE 
RONALD PARKER 
JOHN PEARCE 
ROBERT REINECKE 
CALVIN ROBERTS 
JAMES SALZ 
DONALD SANDERS 
HAROLD SAWELSON 
H. JOHN SHAMMAS 
STEVEN SHEARING 
DENNIS SHEPARD 
ROBERT SINSKEY 

C. WILLIAM SIMCOE 
RONALD SMITH 
DAVID SOLL 
NORMAN STAHL 
DOUGLAS STEEL 
ROBERT STEGMANN 
JERALD TENNANT 
AUDREY TUBERVILLE 
MURRY WEBER 
THOMAS WOOD 
JAN WORST 


PANEL 
DISCUSSIONS ON 
LENS STYLES 


partial listing 


ANIS LENS 


Aziz Anis, Moderator 
John Alpar 

Jerre Freeman 
Herbert Gould 
Henry Hirschman 
David McIntyre 


KELMAN LENS 


Charles Kelman, Moderator 
Leonard Christensen 
Richard Keates 

Guy Knolle 

Lyle Moses 


SHEARING LENS 


Steve Shearing, Moderator 
Norman S. Jaffe 

Richard Kratz 

Robert Sinskey 


ANTERIOR CHAMBER 
LENSES 


D. Peter Choyce, Moderator 
Robert Azar 

Larry Leiske 

Dennis Shepard 

Jerald Tennant 


COPELAND LENS 


Charles Bechert, Moderator 
Henry Hirschman 

Dr. Ogelsby 

Brooks Poley 

Donald Praeger 

Bob Welch 


POSTERIOR CHAMBER 
LENS SYMPOSIUM 


John Pearce, Moderator 
Aziz Anis 

William Harris 

Steven Shearing 

C. William Simcoe 


PREPULLIARY-IRIS 
SUPPORTED LENS 
SYMPOSIUM 


Robert C. Drews, Moderator 
Cornelius Binkhorst 

Miles Galin 

Jan Worst 


COURSES Free 


partial listing 


Extracapsular 
Cataract Extraction 
with Intraocular Lens 
Implantation 

Daniel Eichenbaum, M.D. 


Richard Kratz, M.D. 
C. William Simcoe, M.D. 


Platina Lens in 
Intracapsular & 
Extracapsular 
Cataract Extraction 
Ronald Barnet, M.D. 


Intracapsular & 
Extracapsular 
Cataract Extraction 
with Intraocular 
Lens Implantation: 
Surgical Techniques, 
Complications 

& Results 


Henry Clayman, M.D. 
Norman S. Jaffe, M.D. 


The Surgical Control 
or Modification 
of Astigmatism 


Dennis Shepard, M.D. 
Clifford Terry, M.D. 


Surgical Techniques 
of Sutured 
Intraocular Lenses 


Jan Worst, M.D. 


Management of Lens 
Complications 


Robert C. Drews, M.D. 


Complications or 
Deviations 


Herve Byron, M.D. 


Use of Healon in the 
Anterior Segment 
limited attendance 
Endre Balazs, M.D. 
Cornelius Binkhorst, M.D. 
Herve Byron, M.D. 
William Lazenby, M.D. 
David Miller, M.D. 
Lawrence Pape, M.D. 
Frank Polack, M.D. 
Robert Stegmann, M.D. 
Jan Worst, M.D. 


Posterior Chamber 
Lenses 
Aziz Anis, M.D. 


Anterior Chamber 
Lenses 

Azar 

Choyce 

Kelman 

Leiske 

Tennant 


Endothelial 
Photography 

limited attendance 
Kenneth J. Hoffer, M.D. 


Heslin/Mackool 
Ocusystem Course 
for Emulsification 
& Vitrectomy 

K. Buol a M.D. 
Richard Mackool, M.D. 


Secondary Implants 
H. John Shammas, M.D. 
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NURSES’ 

AND 
TECHNICIANS’ 
PROGRAM 


Material to 
familiarize allied 
health personnel 
with the latest in 
intraocular surgery 


Wednesday, March 26 


Surgery Techniques 
Intracapsular 
Miles Galin, M.D. 


Extracapsular 
David Mcintyre, M.D. 


Phacoemulsification 
Charles Kelman, M.D. 
Vitrectomy 

K. Buol Heslin, M.D. 


Doing the Doctor's 
Paperwork 
Dennis Shepard, M.D. 


Eye Anatomy 


Stephen Obstbaum, M.D. 


Pre-Op Evaluation 
& History 
Henry Clayman, M.D. 


Lens Calculation 
John Shammas, M.D. 


Endothelial 
Photography 
Manus Kraff, M.D. 


Panel Discussion / 
Question & Answer 
Period 


Manus Kraff, M.D. 
Moderator 


Friday, March 28 


Post-Operative 
Complications — 
Immediate & 
Future Treatment 


Richard Kratz, M.D. 
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Post-Operative 
Care & 
Instruction 

5 
Murry Weber, M.D. 


Psychological 
Needs of the 
Post-Op Patient 
John Alpar, M.D. 


Secondary 
Implants 
John Darin, M.D. 


Indications/ 
Contraindications 


Norman Jaffe, M.D. 


Surgical 
Complications 
C. William Simcoe, M.D. 


Panel Discussion/ 
Question & Answer 
Period 


Norman Jaffe, M.D. 
Moderator 


GRAND BALL! 


LADIES’ 
PROGRAM! 


An exciting Ladies’ 
Program is planned, 
with a gourmet lunch 
and international 
fashion show at 
Beverly Hills’ renowned 
Bistro restaurant; a 
thrilling tour of 
Universal Film Studio; 
a visit to beautiful 
Huntington Library, 
Art Gallery and 
Gardens with lunch 

at Emily’s; live theater 
at Hollywood's 

famed Pantages... 
and much, 

much more! A 
definite must! 


Category | 
40 hours 





DO NOT WRITE IN THIS SPACE—FOR STAFF USE ONLY 


DT PD AMT PD PK MD CD NO CME E 


REGISTRATION- U.S. INTRAOCULAR LENS SYMPOSIUM 


Prior to Feb. 20: || Members, Fellows and Military of AIOIS $375 [] Ladies’ Program $156 
_| Non-Members $450 [ ] Residents $225 [| Nurses $150° D) Technicians $150* 


| Use of Healon in the Anterior Segment Course Endothelial Photography Course 


After Feb. 20: _| Members, Fellows and Military of AIOIS $425 [] Ladies’ Program $181 
_| Non-Members $500 [|] Residents $275 [] Nurses $175* 


_| Technicians $175* 
| Use of Healon in the Anterior Segment Course Endothelial Photography Course 

















| Check here if you wish further information on the Ladies’ Program 


‘Nurses’ and technicians’ fee includes attendance at general sessions, lunches, etc., as well as special Nurses’ and Techni- 


cians’ Course. 


Each Registrant must fill out a separate form. Concellations: 90% refund prior to postmark date of Feb. 20. 10% 
refund after postmark date of Feb. 20. Residents must have a letter from Chief of Department. Make check or money order 
payable to U.S. Intraocular Lens Symposium and send with this form to P.O. Box 3140, Santa Monica, California 90403. 
For hotel reservations, please contact Century Plaza Hotel directly at Avenue of the Stars, Los Angeles, California 90067. 
Telephone (213) 277-2000. Toll free reservation number (213) 228-3000. When making reservations please indicate 
that you are with the AIOIS. 






































Name e s SE Title . 

Address Phone _ —— 9 
City — — = — State _ 

Zip P Foreign Country _ 


26 AMERICAN JOURNAL OF OPHTHALMOLOGY ° 


PLAN NOW TO ATTEND THE 
29th ANNUAL SYMPOSIUM ON GLAUCOMA 


NEW ORLEANS ACADEMY OF OPHTHALMOLOGY 


MARCH 22 THROUGH 26, 1980 — NEW ORLEANS, LOUISIANA 


WHAT A WAY — TO GET AWAY! 
CREOLE CUISINE, JAZZ, UNIQUE SPANISH ARCHITECTURE 
IT’S ALWAYS MARDI GRAS! 


27 HOURS OF SYMPOSIUM 


PO-BOY LUNCHES, PRESIDENTS RECEPTION, GALA DINNER DANCE, PLANNED LADIES TOURS 


$250.00 Registration Fee Includes all the above functions 


For Information Write: 
Ms. Paula M. Di Leo, Executive Secretary, 
2025 Gravier St., Suite 512, New Orleans, LA 70112 








MARCH 1980 


GUEST SPEAKERS 
- J. E. CAIRNS, M.D. — Cambridge, England 
STEPHEN M. DRANCE, M.D. — Vancouver, BC, Canada 
H. DUNBAR HOSKINS, M.D. — SanFrancisco,-CA 
IRVING H. LEOPOLD, M.D. — Irvine, CA 
A. EDWARD MAUMENEE, M.D. — Baltimore, MD 
KENNETH RICHARDSON, M.D. — Anchorage, ALASKA 
RICHARD SIMMONS, M.D. — Boston, MA 


GEORGE L, SPAETH, M.D. — Philadelphia, PA 





DAVID WORTHEN, M:D. — San Diego, CA 


-  KRYMEQG 
delivers 





á Cataract removal using KRYmed cryoprobe. 

When it comes to cryosurgical systems de- or N2O gas deliver the s\ stems’ rapid, sustained 
yned specifically for ophthalmologists, nobody freeze and defrost capability. Complete control 
slivers like KRYmed® c these properties allows precise placement of 

Nobody delivers more technically the warm cryoprobe tip. Freezing begins only 
Advanced equipment. Nobody delivers better when and where you want it. 
afted or better tested instruments. And nobody Of course, KRYmed has a broad selection 
slivers better service. of sculptured cryotips for your operating conven- 

Of course, the bottom line is operating room ience. Or we can custom-craft tips to your 
=rformance. And again, KRYmed comes out specifications. 
ead in terms of safety, mechanical reliability The fact is, KRYmed delivers the safest, most 
yd convenience. advanced, most reliable cryosurgical systems 

Both KR¥med MC-1000 and MC-3000 available—for applications ranging from cata- 
stems for ophthalmic surgery are self-contained ract removal to oculo-plastics. 
1d gas operated. There’s not a single electrical So what are you waiting for? For more 
omponent, which assures operating room safety details, call us toll free at 1-800-243-9886. Or write 
nd reliability. Cryomedics, Inc., 500 Bostwick Ave., Bridgeport, 


The natural physical properties of either CO; Ct. 06605. 


_» * K7 i 


; MAKING COMPLICATED PROCEDURES SIMPLE. e 


= 
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Because people 





depend on you. .. 


MICROSURGERY OF THEI 
GLAUCOMAS 





A New Book! SYMPOSIUM ON 
CATARACTS. By The New Orleans Academy 
of Ophthalmology: with 9 contributors. Brush 
up on recent innovations in cataract surgery as 
you explore the many topics under scrutiny 
during the 1978 N.OA.O. Symposium on 
Cataracts. This new volume contains both the 
presentations of participants and the 
roundtable discussions. Among the 
outstanding contributors are Nicholas Douvas, 
Jack Hartstein, Charles Iliff, Norman Jaffe, 
Charles Kelman, Richard Kratz, James Little, 
Richard Troutman. and Jan Worst. April, 1979. 
452 pages, 414 illustrations. Price, $42.50. 

D 

New 2nd Edition! BURIAN-VON 
NOORDEN'S BINOCULAR VISION AND 
OCULAR MOTILITY: Theory and Management 
of Strabismus. By Gunter K. Von Noorden, M.D. 
This is the definitive reference on strabismus 
covering both medical and surgical theory and 
therapy. Initial chapters cover the “basics” of 
binocular vision and ocular motility. Parts II 
and III discuss neuromuscular anomalies of the 
eye and their clinical characteristics. The final 
portion of the book examines, in depth, surgical 


and nonsurgical treatment methods. November, 


1979. 540 pages, 461 illustrations. Price, 
$57.50. 





A New Book! MICROSURGERY OF THE 
GLAUCOMAS. By Mikhail M. Krasnov. M.D. 
Translated by Mikhail M. Krasnov and V.S. 
Akopian. A noted Russian ophthalmologist 
delineates the differences in clinical approach 
and presents new perspectives on 
microsurgical management of the glaucomas. 
You'll be particularly interested in new 
antiglaucoma procedures devised by the author 
— two of which are totally new to American 
publications. April, 1979. 198 pages, 92 
illustrations and 3 color plates. Price, $35.00. 


FIFTH EDITION 
Synopsis of 


{OPHTHALMOLOGY 


New 5th Edition! SYNOPSIS OF 
OPHTHALMOLOGY. By William H. Havener, 
B.A., M.D., M.S.(Ophth.). This synopsis of clinical 
ophthalmology presents material according to 
functional categories rather than anatomic 
classifications. This edition features an 
updated history chapter, a number of color 
plates, discussions on the Amsler grid and 
biomicroscopy, a new section on ophthalmic 
terminology, and an expanded glossary. May, 
1979. 688 pages, 364 illustrations including 28 
in 7 four-color plates. Price, $24.95. 





you need dependable referenees. 


~- 





A New Book! ADVANCED TECHNIQUES IN 
OPHTHALMIC MICROSURGERY: Volume I, 
Ultrasonic Fragmentation for Intraocular 
Surgery. By Louis J. Girard, B.S., M.D., F.A.C.S. 
In this new book, Dr. Girard discusses his own 
instrument for intraocular surgery — 
Ultrasonic Fragmentor. This new technique — 
original to the author — enables ocular 
structures such as the lens, iris, ciliary body, 
and vitreous, to be aspirated through a small 
(23 or 20) gauge needle. Learn all about 
ultrasonic fragmentation in this new book, as 
the author describes its mechanism, the 
Ultrasonic Fragmentor, the ophthalmic surgical 
techniques (also the author's) with which the 
fragmentor has been used, and the results in 
certain conditions. May, 1979. 304 pages, 335 
illustrations, plus 2 color plates and 20 stereo 
reels with 140 views. Price, $79.50. 


A New Book! SYMPOSIUM ON MEDICAL 
AND SURGICAL DISEASES OF THE CORNEA. 
By The New Orleans Academy of 
Ophthalmology; with 9 contributors. This latest 
NOAO volume represents the most complete 
and current source existing for the treatment of 
corneal diseases. Nine prominent ophthal- 
mologists bring you the essence of the 1979 
Symposium on Medical and Surgical diseases 
of the Cornea. Chapters discuss anatomy, 
common ocular problems, new concepts, 
specific treatments, and practical guidelines 
for management. You'll also share in expert 
panel discussions on important current topics. 
June, 1980. Approx. 704 pages, 569 
illustrations. About $69.50. 


. Rely on Mosby. 
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A New Book! TUMORS OF THE OCULAR 
ADNEXA AND ORBIT. Edited by Albert 
Hornblass, M.D., F.A.C.S.; with 27 contributors. 
Noted ophthalmologists and ophthalmic plastic 
surgeons explore cancer of the adnexa and orbit 
in this new volume. Discussions cover 
differential diagnosis and management as well 
as benign and malignant lesions. . 
indications for radiographic diagnosis. . . x- 
ray apparatus and cryosurgery. May, 1979. 350 
pages, 608 illustrations including 3 in color. 
Price, $49.50. 


New Volume IV! SIGHTS AND SOUNDS IN 
OPHTHALMOLOGY: Diabetic Retinopathy. By 
Arnall Patz, M.D.: Stuart L. Fine, M.D.: and 
Daniel Finkelstein, M.D. June, 1980. Approx. 
78 pages, 100 35mm slides, and 3 60-minute 
tape cassettes. About $150.00 


A New Book! PEDIATRIC OPHTHAL- 
MOLOGY PRACTICE. By Eugene M. 
Helveston, M.D. and Forrest D. Ellis, M.D. This 
new book provides valuable, practical advice — 
gleaned from years of personal experience — on 
the entire spectrum of children’s eye disorders. 
The authors thoroughly describe their 
examination techniques, their experiences with 
the more common (as well as uncommon) 
congenital and acquired childhood eye 
disorders, and their treatment plans for these 
conditions. Emphasis is placed on commonly 
encountered conditions for which treatment 
techniques have been established. December, 
1979. 256 pages, 397 illustrations in 104 plates. 
About $43.50 


e 
To order your 30-day on-approval copies, 
CALL US! Dial toll-free (800) 325-4177, ext. 
10-A00017 (in Missouri. call collect (314) 872- 


8370, ext. 10-A00017) during our regular 
business hours. 





MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LQUIS, MISSOURI! 63141 
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Take Precise 
Measurements 
in Microsurgery 





The Terry Keratometer 
. . . the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 65, 
you, the surgeon, will now have the control 


necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 


For more details and course information, write: 


om one m p g] corroraTion 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 @ (714) 628-3318 
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~The Rodenstock Panfundoscope. Now You Can See 
800% More Retina While Dilating The Pupil 0%. 


The diagnostic advantages, es- 
pecially in the observation of changes 


The Panfundoscope, used with the 
slip lamp, represents a remarkable 
break-through in retinal inspection, 
diagnosis, and treatment (by 
photocoagulation). 


AN EIGHT-FOLD INCREASE IN 
FIELD OF VISION. 


Without mydriasis, the “fish-eye” 
properties of the Panfundoscope 
allow you a stereoscopic view of the 
fundus to the ocular equator. 

Patient eye movement will 
reveal even the extreme quadrant 
peripheries. 

And with full mydriasis, it’s 
possible to observe the fundus to 
the ora serrata. 


YOU CAN MAKE A BETTER 
DIAGNOSIS, FASTER. 











associated with tumors, retinal de- 
tachment and vitreous humor bands, 
are also readily apparent. 





| 


CLUSIVELY FROM COBURN. 
You get a full synoptic view of the 
fundus much faster than with con- 
ventional ophthalmoscopy. (There's 
no piecing together of partial images, 
either. ) 
And because no dilation is 
required for routine exams, 
you'll save yourself the time 4 
lost waiting for mydriatics $ 
to take effect. 


of hard resin. 














TYPE D, AND TYPE Th, EX- 


The diagnostic lens (Type D)is made 













Type Th, for use in diagnosis and 
photocoagulation, is made of silicate 
glass and treated with a special non- 
reflective coating. 

(In surgery, the increased field 
of vision frees you from dependence 
ona small viewing area, a real 
plus in the treatment of peripheral 
portions of the medial and lateral 
fundus. ) 


A DEFINITE ADVANTAGE 
WITH INTRA-OCULAR LENS 
PATIENTS. 


If you implant intra-ocular lenses, 
or treat people who have them, you 
know the problems that can arise 
when you dilate such patients. 

Now, using the Panfundoscope, 
you can see much more of the fundus 
than with conventional lenses — 
without dilation. 








For complete technical literature call 


Coburn Professional 
Products Disi 


toll free (800) 237-5906. In 

à § Florida call collect (813) 443- 
2606. 1375 South Fort Har- 
i vison, Clearwater, Fl 33516 





‘See us at the AAOO 
meeting in San Fran- 
cisco, Island #D.”’ 








AMERICAN JOURNAL OF OPHTHALMOLOGY ' 


Semi-Annual Caber Courses 


Nem York Medical Colleqge—Mestchester County Medical Center 


OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT |) 
May 14-17, 1980 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

L. Bergmann, M. D. P. Guibor, M. D. 
B. Cosman, M. D. S. Hecht, M. D. 
N. Cousins, Esq. L. Herman, PhD. 
M. Dunn, M. D. A. Messina, M. D. 
H. Gould, M. D. È; Wiggs, M. D. 
M. Guibor, C. O. D. Wolfley, M. D. 

and others. 


SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


May 14-17, 1980 


OCULOPLASJIC REGISTRATION FORM 
Registration $600 


Name 
Address 


Se a a Ř 


) pannes 


Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 


Telephone (__ 


Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 


COSMETIC FACIAL 
SURGICAL DISSECTION 
COURSE 


(40 HRS. CME & CAT 1) 
May 17-20, 1980 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering FA- 
CIAL COSMETIC SURGERY and featuring 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

George Brennan, M.D., ENT 

Richard Coburn, M.D., PLASTIC 
Norman L. Cousins, Esq., ATTORNEY 
Pierre Guibor, M.D., OPHTH 

Sanford Hecht, M.D., OPHTH 

Norman Orentreich, M.D., DERM 
Eugene Wiggs, M.D. OPHTH 

Darrell Wolfley, M.D., OPHTH 


SUBJECTS: 

Face and Neck Lifting, Cosmetic Belpharo- 
plasty, Brow and Forehead Lifting, Rhino 
plasty, Otoplasty, Mentoplasty, Dermabrasion 
and Chemical Peel, Hair Transplantation, 
Scar Revision, Grafts, Flaps and Camouf- 


May 17-20, 1980 
COSMETIC FACIAL 
REGISTRATION FORM 


an = Registration $800 





AdATESS —— n nM 


State Zip = 


Telephone (___ =?) 


specialty: Ophthi—ENT—Plastic — 
Derm 
(circle one) 


Make check payable: The Oculoplastic 
Foundation, Inc. COSMETIC FACIAL 
COURSE 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 


c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 























can return both opened and 
unopened vials without charge. 


Warranty by Phone 
Reduces Paperwork. 
sod ~ Maximum convenience: With our 


for your files. 


(tetrafilcon A) lenses at very competitive prices. And, our 
low one-time consignment fee provides further savings. 


No Risk, 60 Day Trial 


| 

| 

| 

| Now, for a limited time, you can try the Aquaflex Maximizer 
| Consignment Program for 60 days without a consignment fee 
| or other obligation. For complete details, return this coupon 
| without delay. AJO 1/80 
| O Mail me the information. O Call me to discuss it. 

| 

| 

| 


O Have your representative call for an appointment. 


Caps off to Max 
for his unique 
no penalty 
policy on open 
vial returns. 


Name 















State ip 
} @ | aa Se ae ae ae a 
x e 
è XIILOLYMPIC ® 
ETN 
GAMES 
BAED Contact Lens Products 
1980 UCO Optics, Inc., Dept. M, 3000 Winton Road South, 


iflex ® (tetratilcon A) Rochester, N.Y. 14623 ° 


ie the XINI Olympic Call toll-free: 800-828-4580 (800-462-4332 in New York). 
i 


r Games 


prom’ _.” Telephone Registration System, simply 
call us toll-free to warranty your patients’ 

lenses and order replenishment lenses. We do 

e paperwork and mail a copy of the registration 


mum savings and maximum quality: Volume discounts 
llow you to purchase both Standard and Super Thin Aquaflexe 


Return Opened Vials 
Without Penalty. 


Maximum flexibility: Fit your 
patients and manage your 
consignment inventory with 
maximum freedom knowing 
that, if you cancel after fitting a 
minimum number of patients, you 





KELMAN ANTERIOR 
” CHAMBER LENS" 
IDL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


























CURRICULUM: 


Anterior vs. Posterior !.0.L.’s 

Contraindications to Anterior |.0.L. 

Advantages of Kelman 1.0.L. 

Size and Stability of |.O.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 








COST: $125.00 


Video Cassette on 
technique available. 


















LIMITED ENROLLMENT 





FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 
Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 





NAME 


ADDRESS 


CITY 


STATE 


THE KELMAN COURSE 
N 


PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 


Courses given monthly 


For further information, 
please write or phone: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 


for continuing medical education 


Special fee for residents ö 





AMERICAN JOURNAL OF OPH PHALMOLOGY 390 


THINK 
BAUSCH & LOMB , 
„FOR PROFESSIONAL RESULTS 


"i Your patients place their trust in your 
5 prôfessional competence. You rely on the 
fl “ a! » Capabilities of your instruments to aid you In 


diagnosis and treatment. 

The BAUSCH & LOMB Keratometer, the Model 
70 Vertometer, the Greens’ Refractor, the 
Copeland Streak Retinoscope and the 
AUTO-PLOT Projection Tangent 
Screen are among the products 

that have established the Bausch & 
Lomb reputation for unexcelled 
quality and dependability during 
over 80 years of ophthalmic 
instrument manufacturing. 

For detailed product information 
use the coupon below. 
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So N. Goodman Street Br oPie% © © 
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Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

cellular toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. e 

The clinical diagnosis of kefatitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A eh effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 

teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


& 

plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A®intment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be-used only 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. As f 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract, 

Mutagenic Potential: Results of invitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
aer be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

Oncogenic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 

possibility may exist. 
Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

e. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosyihypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

lf there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms ol 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrenee. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAV/S 
Division of Warner-Lamben Compar 


PD-JA-2320-1-P (5-78) Morris Plains. NJ 07950 


A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS Sa 


VIRACAA 


Vidarabine ophthalmic ointment), 3% 






ot only as effective but is also effective 
IDU in treating in patients resistant or 
erpes simplex virus hypersensitive to or 
‘ratitis... = intolerant of IDU* 
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ee re CILCO™ suture fixation lenses are now 
Edges of suture holes are meticulously readily available. 


polished. 





ens resOation consistently exceeds 


Individually lathe cut from macular sensitivity. 


All optical surfaces and edges 


Loop angulation is precisely controlled for 
are finely polished. 


ease of implantation. 


Diopter power is measured on each lens toa 
+ 0.5 D tolerance. 


All CILCO looped lenses are available for immediate delivery 
ina full range of powers and styles and are shipped prepaid. 
Call toll free for additional information. 


CLO | 


The standard of excellence in intraocular lenses 
‘ 1616 13th Avenue, Huntington, West Virginia 25717, Toll Free: 800/624-3418 or call collect: 304/697-4422 


CAUTION: INVESTIGATIONAL DEVICE LIMITED BY FEDERAL LAW TO INVESTIGATIONAL USE 


See package insert for full prescribing information. 
KA 
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storz 
COMPU-SCAN™ BIOMETRIC RULER 


U2020 


The ultrasonic diagnostic instrument with the 
self-contained computer incorporates the five most widely accepted 
formulas for quick and convenient lens calculations. The Compu-Scan 
Biometric Ruler has been developed with the Storz 

tradition of quality. 


1979 Storz Instrument Company 


[_] Please send more information. 


“Consistent Craftsmanship Since 1893” 
TM 


à i , á . 
o EE 


INSTRUMENT COMPANY AFFILIATION 


[_] Please have your representative contact me. 


ADDRESS 


Ma anli denn GNM AAE ACAN 


3365 Tree Court Industrial Bivd., St. Louis, MO 63122 





‘surgery. 


The Alcon Needle’s superb cutting surface 
extends to the widest portion of the needle to 
minimize tissue drag and trauma. It retains 
sharpness pass after pass and is available in a 
Mm Varicty of specialized designs. To protect and 
| EA simplify handling of the fine needle and suti 
Es the Alcon Needle is packaged in our rema 
able ASSIST O.R. ™ PAK. 
Your Alcon representative can show 
other reasons why the Alcon Needle is 
the needle for ophthalmic surgery. 


Alcon Surgical 


Surgical Products Division 
Alcon Laboratories. Inc. 
P.O. Box 1959 
Fort Worth, Texas 76101 
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The SR III" Subjective of patient and staff. It can 
Refraction System improve çare and save 
from American Optical time in pdst-operative 
can reduce the number cataract stabilization and 
of refractions you contact lens programs. 
perform. It is the And can be used under 
first staff operated sub- difficult retinoscopic 
jective refraction conditions. 

system that gives you For more information 
visual acuity — with , write American Optical 
accuracy comparable Corporation, Depart- 

to conventional techniques. ment 4649, 14 Mechanic St., 


The SR III saves you significant Southbridge, MA 01550 or call 
time and ircreases the satisfaction collect (617) 764-4334, 4335. 


American Optical 


SOUTHBRIDGE. MA 01550 





a 
Basic Optical System and Refracting Method devised by David L. Guyton, M.D. AO 
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If you trace it to one of these common problems... ™ 
me Acute bacterial 
conjunctivitis * 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer” 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


“When due to susceptible microorganisms 

. Qa 
Gantrisin" sulftisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. other superficial ~ 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms, as ad- 


Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates, may 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue use 
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Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 


Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 


Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 


A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Car] Zeis phot 


Dosage and Administration: Solu: 
ər more times daily Take care not t 
Ointment: small amo 


-Ti ~ arity 
and at bed ant) 


How Supplied: 





Variable Angle at the Flip of a Switch 


The Versatile Topcon 
-~TRC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography: With a vari- 
able angle camera that lets you instantly 
switch between three different settings 

. —45° 30° and 20° — for maximum 
operáting flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price f | 
equally accommodating to your | =e 
needs. Available with 2 or 3 frame ` 
per second power supplies; 

„standard or tilt models. 


A 


peas et A New World of Precision Optics 
an EE EPS Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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Wnats OM 
doing with 
our lenses? 


Building confidence into 
IMPLENS intraocular lenses. 


Backed by 3M’s research capabilities and technological expertise, 
we've developed consistent quality lenses...guaranteed- superior 
optics...and immediate availability. 


Innovative quality control measures yield impressive results. Each 
iens we produce is certified to be within the specification tolerance 
of =.25 diopters of the labeled power and 74% of theoretical 
maximum resolution. In an independent university study of 10 
randomly selected IMPLENS lenses* resolution efficiency 
averaged 85.0% £4.2%, and dioptric power accuracy ranged from 
O to +.18 D—well within specification tolerance. Edges are 
rounded and polished to the same exacting smoothness as the 
optic surtace. Only McGhan lenses have molded polypropylene 
posterior loops which ensure a permanent consistent angle to 
prevent pinching and minimize iris chafing. 


McGhan—now a 3M subsidiary—has advanced to the forefront of 
intraocular lens manufacturers. Research projects include the 
development of improved lens styles and new protective lens 
coatings. We offer a complete selection of intraocular lens designs, 
most in full dioptric range from 14 to 25 in 1/2 diopter increments... 
delivered rapidly to meet surgery schedules. 


See for yourself what 3M is doing with our lenses. Call one of the 
oli-free numbers below, today. 


McGhan Medical Corporation 

700 Ward Drive 

Santa Barbara, CA 93111 

Professional Consultation: (800) 235-6913 
Ordering Information: (800) 235-6911 

In California: (800) 322-6981 


Focused on the present 
o envision the future 


Data on file, McGhħhan Medicali Corporation. 
CAUTION: Investigational device, Limited by Federal (U. S.A.) law to investigational use. 


McGhan 
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Provides visual acuity, 
aintains normal corneal physiology 


he POLYCON lens* is a rigid, oxygen- 
bermeable contact lens with excellent stability. 

is made from a copolymer containing silicon 
ind methyl methacrylate (MMA). 


xtensive clinical data 
demonstrate distinct benefits 


118 patients completed a multiclinic study™ 
ith the following results: 


o edema reported in 96.4% of patient visits 

o spectacle blur reported in 99.5% of patient visits 

o flare or halo problems reported in 99% of patient visits 
\ll-day comfort reported in 90% of patient visits 


or more information, call toll-free (800) 528-0366 today; 
Arizona, call collect (602) 242-6146. 


Piease see the third page of this advertisement for brief summary information. 
Jata on file, Syntex Ophthalmics, Inc. 





Fluorescein pattern of 9.5 m 
POLYCON*” (silafocon A) co 
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BRIEF SUMMARY 

INDICATIONS 


The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes gkaving ame- 
tropias, including those with high dearees of corneal or refrac- 
tive astigmatism, as well as aphakia. 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or conjunc- 
tiva; insufficiency of lacrimal secretion; corneal hyposthesia. 
or any systemic disease which may affect the eye or be 
exacerbated by wearing contact lenses. 


WARNINGS 

Abrasions and Infections: |f the lens becomes less comfort- 
able to the wearer than when first placed on the wearer's 
cornea, a foreign body may be present. The patient should 
remove the lens immediately. If discomfort persists, an eye 
care practitioner should examine the patient as soon as possi- 
ble to determine if any corneal abrasion, ulceration, irritation or 
infection is present. 

Aphakic Patients: Aphakic patients should not be fitted dur- 
ing the postoperative period until the surgeon determines that 
the eye has healed completely. 

Lens Care epas Only use Preflex® Sterile Cleaning Solu- 
tion, Normol® Sterile Solution, and Adapettes® Sterile Lubrica- 
ting Solution with the POLYCON lens. Store ONLY in Normol* 
Sterile Solution. Patients must adhere to recommended daily 
lens care regimen. FAILURE TO DO SO MAY RESULT IN 
DEVELOPMENT OF SERIOUS OCULAR INFECTIONS. 
Medicaments and os Drops: Wearers must not use any 
medicaments or ophthalmic solutions other than Adapettes 
solution prior to inserting the lens or while the lens is on the eye 
Wearing Restrictions: Remove before sleeping or in the pres- 
ence of noxious and irritating vapors. 


PRECAUTIONS 

CLEANING AND DISINFECTION 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

To disinfect the lens, it is stored in fresh Normol solution for a 
minimum of four hours daily in the patient lens storage case. 

After removal of the lens from the storage case, it is rinsed 
thoroughly with Normol solution. Adapettes lubricating solu- 
tion is applied to the lens surfaces as a wetting agent prior to 
inserting the lens in the eye. 

ADVERSE REACTIONS 

Rainbows or halos around objects or olurring of the vision 

Excessive tearing, unusual eye secretions and photophobia 

FITTING AND WEARING SCHEDULE 

Conventional methods of fitting contact lenses apply to the 
POLYCON contact lens. 

NOTE: STUDIES HAVE NOT BEEN PERFORMED TO SUP- 
PORT SAFETY OF THIS LENS FOR LONGER THAN THE 
RECOMMENDED WEARING TIME. 


A POLYCON Contact Lens Patient Care Kit must be provided 
at the dispensing visit. 

Preflex, Normol and Adapettes are trademarks of Burton, 
Parsons & Company, Inc. 


SYNTEX ICS, INC. 
PHOENIX, ARIZONA 85015 


Announcement of the 
Twentieth Annual Instructional Course 
In Contact Lens Fitting 


Friday and Saturday, March 28-29, 1980 


NEW ORLEANS 


Sponsored by 
The Rudolph Ellender Medical Foundation 
In conjunction with 
The Louisiana State University Eye Center 
Endorsed by 
The Contact Lens Association 
Of Ophthalmologists 
A.M.A. —Approved as 
Continuing Medical Education Program 
(Sixteen Hours Credit in Category |) 


Fairmont Hotel, New Orleans 


$225.00 (Please make check payable to 
Rudolph Ellender Med. Fd. 
Mail to 136 S. Roman, New Orleans 
70112 U.S.A.) 


PLACE: 
TUITION: 


FACULTY: 


JOS. A. BALDONE, M.D., New Orleans 
OLIVER H. DABEZIES, JR., M.D. New Orleans 
MILES H. FRIEDLANDER, M.D., New Orleans 
RICHARD J. HESSE, M.D., New Orleans 
FRANK B. HOEFLE, M.D., New York City 
BREIN HOLDEN, PH.D., Kensington, Australia 
GEORGE H. JONES, M.D., Baton Rouge 


HERBERT E. KAUFMAN, M.D., New Orleans 
DAVID M. METZNER, M.D., New Orleans 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Phoenix, Arizona 
TOM F. SPRING, M.D., Kew, Australia 

LOUIS A. WILSON, M.D., Atlanta, Georgia 


Conventional hard and soft contact lenses, 
and extended wear contact lenses. 


TOPICS: 


Pre-Course 

Basic Lectures: 4 hours on the basics of hard and soft con- 
tact lens fittings on Thursday afternoon, 
March 27, 1980—Additional tuition $50.00 


By Industry—no additional fee, Friday and 
Saturday evenings, March 28-29, 1980. 


Sunday, March 30, 1980—8:00 a.m. 'til 
12 noon—Hard Lens 

Modification Course with audience 
participation—Limit 36 

Persons —Additional tuition $50.00 


FOR FURTHER INFORMATION CONTACT: 


Jos. A. Baldone, M.D. 
L.S.U. EYE CENTER 
136 So. Roman 
New Orleans 70112 U.S.A. 
Ph: (504) 568-6839 


SPECIAL CONVENTION HOTEL RATES 


LADIES DAY ACTIVITIES: 
Usually French Quarter and, 
Garden District Tour 


Basic Lectures: 


Post-Course 
Modification 


Seminar: 
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Caution: Intraocular lenses are an investigational device limited by Federal law to investigational use. 
Federal law restricts this device to sales by or on the order of a physician. 
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NOW YOU CAN ELIMINATE 
A MAJOR CAUSE OF 
EYE IRRITATION 








AMONG SOFT LENS WEARERS. 


Preserved saline has been 
used for soft lens disinfection 
to avoid the problems that some- 
times result from misuse of salt 
tablets — saline contamination 
and eye infection. 


Preserved saline eliminates 
possible contamination, but 
it introduces yet another major 
problem: ocular sensitization 


* and allergic reaction to thimerosal. 


Studies have shown that 
thimerosal may cause eye irrita- 
tion in up to 50% of all soft lens 
patients.' Furthermore, this 
irritation appears to increase over 
time, so that patients who initially 
experience no discomfort may 
eventually become sensitive 
to thimerosal after repeated use.’ 
Since all existing premixed saline 
solutions for soft lens care are 
preserved with thimerosal, soft 
lens patients are left with no alter- 


native but to risk eye irritation. 


But now this major cause 
of eye irritation can be eliminated 
— with Unisol;” the sterile saline 
solution packaged in single-dose 
vials. Unisol™ contains no preserv- 
atives, so it eliminates the risk of 


preservative-induced irritation. 


In clinical studies? with 
patients who had previously 
experienced eye irritation from 
preserved saline, Unisol™ was 
shown to greatly reduce or elimi- 





nate symptoms of this irritation. 


Unisol™ also fosters better 
patient lens care, because it offers 
the sterility and convenience of | 
premixed saline. And patients find 
the compact size of each 15-ml 
vial makes Unisol™ easy to handle, 
carry, and store. 


Unisol™ offers all of these 
patient benefits —at an average 


UNISO 








daily cost comparable to existing 
preserved-saline products. 


So why have your soft 
lens patients risk eye irritation 
problems caused by preserved 
saline? Now there's a simple 
solution: Unisol;” preservative- 
free saline. 





' Suzuki H: Allerdfc conjunctivitis and 
blepharoconjunctivitis caused by 
thimerosal (preservative). Japanese 
Journal of Clinical Ophthalmology 26: 
7-12 (1972). 

? Gasson A: Aftercare problems relating 
to lens handling and disinfection. 

The Contact Lens Journal 7: (5) 40-44 
(September 1979). 
3 Yamane SJ: Studies with a unit dose 


saline solution. Contact Lens Forum 
4: 91-95 (August 1979). 











SMITH, MILLER & PATCH 


Div. Cooper Vision PR., Inc 


® San German, Puerto Rico 00753 USA 


Preservative-free Saline Solution 


For steroid-responsive inflammatory disorders of the anterior segment ; 


CONVENIENCE... - drop after drop 





> Sterile Ophthalmic Solution 


n, DECADRON Phosphate 


(DEXAMETHASONE SODIUM PHOSPHATE| MSD) 


o Dexamethasone Phosphate Equivalent 


=a 
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= OCUMETER 


OPHTHALMIC DISPENSER 
a highly effective medication 


e The OCUMETER conveniently dispenses 
one drop ata time 


e No eyedropper is necessary 

e Remains stable at room temperature 
e May be carried in pocket or purse 

e pH compatible with that of the eye 


Contraindications: Acute superficial herpes simplex 
keratitis. 


Fungal diseases of ocular or auricular structures 


Vaccinia, varicella, and most other viral diseases of the 
cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in the treat- 
ment of stromal herpes simplex requires great caution; 
frequent slit-lamp microscopy is mandatory. 


Prolonged use may result in glaucoma, damage to the optic 
nerve, defects in visual acuity and fields of vision, posterior 
subcapsular cataract formation, or may aid in the establish- 
ment of secondary ocular infections from pathogens liber- 
ated from ocular tissues. 


In those diseases causing thinning of the cornea or sclera, 
perforation has been known to occur with the use of topical 
steroids. 


Acute purulent untreated infection of the eye or ear may be 
masked or activity enhanced by the presence of steroid 
medication. 

Usage in Pregnancy —Safety of intensive or protracted use 
of topical steroids during pregnancy has not been substan- 
tiated. 


Precautions: As fungal infections of the cornea are particu- 
larly prone to develop coincidentally with long-term local 
ster@id applications, fungus invasion must be considered in 


Copyright © 1979 by Merck & Co., Inc 





any persistent corneal ulceration where a steroid has been 
used or is in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucom& with optic nerve damage, 
visual acuity and field defects, posterior subcapsular cata- 
ract formation, secondary ocular infection from pathogens 
including herpes simplex liberated from ocular tissues, 
perforation of the globe. 


Rarely, filtering blebs have been reported when topical 
steroids have been used following cataract surgery. 


Viral and fungal infections of the cornea may be exacerbated 
by the application of steroids. 


Rarely, stinging or burning may occur. 


How Supplied: Sterile ophthalmic solution in 2.5-ml and 
5-ml glass bottles with dropper assembly and in 5-ml 
OCUMETER® ophthalmic dispensers, containing per milli- 
liter of buffered solution: dexamethasone sodium phosphate 
equivalent to 1mg (0.1%) dexamethasone phosphate; 
creatinine, sodium citrate, sodium borate, polysorbate 80, 
disodium edetate in the OCUMETER, sodium hydroxide to 
adjust pH in glass bottles, hydrochloric acid to adjust pH in 
plastic dispensers, water for injection, and sodium bisulfite, 
phenylethanol, and benzalkonium chloride added as preser- 
vatives. 


For more detailed information, consult your MSD M MSD D 
representative or see full prescribing information. 

Merck Sharp & Dohme, Division of range s desis o., MEG 
Inc., West Point, Pa. 19486 ONME 


e Two new shapes... 


— Frederick Design, a 4 mm x 
12 mm rectangle for large 
retinal tears or multiple 
breaks 


— Vaiser Design, a 3 mm x 
5 mm smaller oval for 
retinal tears that require 
wider buckling but not the 
increased height found in 
other shapes 


e Now, a single source for your complete 


The 500 Series of 


Silicone 
_ Scleral Spon 


for Retinal Detachment Sura 


A new line of silicone sponge exp 
by Medical Instrument Rese 


Associates, Inc. 


e Available in standard 3 m 
4 mm, and 5 mm cylinde 
and a 5.5 mm x 7.5 mm o 


PLUS 


requirements for silicone implants and explants 


MEDICAL INSTRUMENT RESEARCH ASSOCIA TES, 


87 Rumford Avenue, Waltham, Massachusetts 02154 Felephone (617) 894-2200 « Telex 


~] Send full information. 





| Have your representative call. | Call me for order pla 





Name 


Address 





SA.IO State 


Innovations 
from the Leaders in 
Silicone Implants and Explants 


P UD è for "ae ET 


ANATOMICAL TIRE ™ 


e Computer-assisted design for 
precise buckling with minimal 
CCELI CIALL 


e All tires standardized to wider 
anatomical diameter 


© 360° buckling with any single tire 


I.D. IMPLANT ™ 
Identification System 
e Unique engraved catalog number 
on every molded implant 
e Fast, positive identification 


e Corresponds exactly with wall 
chart and sterile packaging for 
added convenience 


When you require solid silicone, 
sponge or tantalum implants, 


SR ey \ choose the innovators.... 
À For information, call collect 
3R (617) 894-2200 
1.25 
.2R MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, iNC. 
® 


87 Rumford Avenue, Waltham. Massachusetts 02154 
Telephone (617) 894-2200 - Telex 94-0533 
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Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE į 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 





Routine posterior pole 
observation through 
dilated pupils 





Optimized view and COMFORTABLE improved headband with soft, thick foam pads 


illumination of fundus 


EASY TO USE built in convergence. ..no accommodation 
required ... precision optics 


RELIABLE rugged wiring and pressure positive lamp contacts 





MEDICAL INSTRUMENT . 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 


o Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 
transparent media 





° AMERICAN JOURNAL OF OPHTĦĤALMOLOGY 59 


The 
Ophthalmic 


Diathermy 
TR 3000 


Result of 
20 Years of 
Experience 




















OPHTHALMIC DIATHERMY TR3000 
13.56 MHz 


BATTERY 


High Frequency 13.56 MHz power 
minimizing scleral damage 


e Timer for scleral marking and for better 
control of application 


e Burns of uniform intensity 
Battery or line operated 


es 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 z 
Telephone (617) 894-2200 + Telex 94-0533 





@* 


(porofocon A) 


CONTACT LENS 


rynco scientific corporation 


31 Stewart Street, P.O. Box 270, Floral Park, N.Y. 1002 
516-488-5500 









nterior or Posterior Segment Surgery 








OPEN SKY LIMBAL VISC-X MINI VISC-X MICRO VISC-X OPEN SKY 
Your choice Your choice 1 Port System 2 Port System 3 Port System Your choice 
ot tip sizes of tip sizes 1.65 or 2.3 mm 1.65 mm 1 mm of tip sizes 


t’s your choice 


ith the 
ISC-X 


Automatic or Manual The VISC-X is a revolutionary new concept in systems for anterior- 


posterior segment surgery. It permits the surgeon to employ a 


Suction/Reflux wide variety of techniques through singular or multiple incisions. 


Using the modular building block approach, the surgeon can 


Micro-Tips: 1 mm create a system customized for present requirements and 


preferences. As needs change, the VISC-X systems may be 


Mini- Tips: 1.65 mm expanded to permit additional techniques and procedures. 
Lentectomy Tips: 2.3 mm 









our Choice... 


Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 

Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 





Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 


enough for intraocular video display, tapes and films. Flash Autoclavability 


Hand held quartz infusion or quartz floating contact lenses. 
Flash autoclavability renders the instrument ready for 


emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 


Wide choice of probes, cannulas, infusion ports and plugs. 
1, 2, or 3 port systems for uni or bimanual techniques 


Hooked or straight needles and pics, with or without infusion, individually in its own storage box, or as a system in the special 
for all procedures. see through tray. 
Automatic suction/reflux achieves instantaneous pressure Te bon. ee ELE LE a a. a 2 a a a ja 


equilibrium within the eye. Manual suction if desired. 
[C] Please have representative contact me 
The VISC-X is lightweight and modular - assembles in seconds i ee. eee ee eee 
without tools. Rechargeable battery operation for patient safety i PO TOE R EEEE AIEEE SER EE POCO, eT E 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


clinitex ..... 


183 Newbury Street/Da , MA 01923/USA f 
Phone 61 IEAS ii Varian 


[] Please send more information 


Name m — Title _ : = 








Hospital or Climie — — n 





Address — 





| 





| 


City : State__ {| P Phone — — — — — 





ee Q 


One-mirror Two-mirror Diagnostic Laser 
gonio lens gonio lens Macula lens Macula lens 


è 


Small Large Three-mirror lens Three-mirror lens 
Three-mirror lens Three-mirror lens for babies, 10 mm for children, 11 mm 









Ora one-mirror lens 
with depressor 





in a @ 
with Ori al 


Goldmann lenses. 





Haag-Streit has structured into its family of 

Goldmann lenses the same highquality 

standards that characterize all Haag-Streit 

instruments. Easily used with your standard 

slit lamp, these lenses for the examination 

of the anterior chamber *, fundus and 

vitreous* * have a design that insures mini- 

mum discomfort to the patient, because of e 

their light weight... and maximum reflection 

of the mirrors, depth perception and other — 

observation advantages for the examiner 

because Haag-Streit quality is a built-in fea- 

ture. Phone or write your logal Haag-Streit Haag-Streit Service, Inc. 

dealer for full information. Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07469 

Surface anaesthesia * and mydriasis * * are necessary. (201)445-1110 





A NeW 
Method For The 
Control Of 


Glaucoma 


KRUPIN-DENVER EYE VALVE s0 kev 


A VALVE FOR SURGICAL RESULTS 
THE CONTROL e) 33 Fes bial eal 1.O.P. < 24mm Hg. 
NEOVASCULAR GLAUCOMA inlowap 138. 39 m anen 
OR IN GLAUCOMATOUS 
. EYES WITH PREVIOUS Ref: Krupin, Theodore, M.D., “Valve Implant in Neovascular 


SURCAL FEALURE Seaia eee 


For further information regarding the surgical results and course to be held at Washington University, St. Lo 
please contact Storz Instrument Company —Dept. E 


“Consistent Craftsmanship Since 1893” 


=TM 


storzstorz 


INSTRUMENT COMPANY 





NATIONAL SPRING MEETING 


at . 
THE kaadi 


April 20-23, 1980 


Ophthalmology Speakers: 

Perry S. Binder, M.D., San Diego, California 

Oliver Dabezies, M.D., New Orleans, Louisiana 
Johnny Justice, Houston, Texas 

Kenneth T. Richardson, Jr., M.D., Anchorage, Alaska 
C. William Simcoe, M.D., Tulsa, Oklahoma 


Otolaryngology Speakers: 

Gerald Healy, M.D., Boston, Massachusetts 
Fred Owens, M.D., Dallas, Texas 

Claude Warren, M.D., Mobile, Alabama 

James Willoughby, M.D., Kansas City, Missouri 


Latest on Intraocular Lenses, Extended Wear Contact Lens- 
es, Retinal Photography, Fluorescein Angiography, Refractive 


Keratoplasty, Glaucoma, and Computerized Visual Fields. 


LATEST on Children’s Head and Neck Malignancy, Facial 
Nerve, Perilymph Fistula, Subglottal Stenosis, and Allergy 
Management. 


PLAY the 1979 International Ryder Cup Course during 
leisure time. 


RESERVATIONS: Write directly to The Greenbrier, White Sul- 
phur Springs, West Virginia for hotel accommodations. 
ADVANCE REGISTRATION: Fee of $175 required; checks pay- 
able to The West Virginia Academy of 0&0. Send to: J. Elliott 


Blaydes, M.D., The Blaydes Clinic, Frederick & Woodland, 
Bluefield, West Virginia 24701 


AMA CREDIT CATEGORY | 





RETINAL DETACHMENT SURGERY 
STRATEGY AND TACTICS 


MARCH 14-15, 1980 
14 HOURS CME | 


Sponsored by 
Manhattan Eye, Ear & Throat Hospital 


A detailed unified approach to retinal de- 
tachment repair centered around the exo- 
plant technique of buckling will be pre- 
sented. The two day lecture series is de- 
signed for practicing ophthalmologists and 
residents. 


Registration fee: $225.00 
Residents: $150.00 


For further information, 
write or telephone: 


James S. Schutz, M.D., Course Director 
Manhattan Eye, Ear & Throat Hospital 
210 E. 64th St., New York, N.Y. 10021 

phone (212) 753-6464 








Retina and Vitreous Service 
and Continuing Medical Education Department 
of American Hospital of Miami 
: Announces 
Anterior and Posterior Segment Vitrectomy Course 
February 29 and March 1, 1980 


Faculty: James Diamond, M.D., Tulane University e Robert Fletcher, M.D., University of Kan- 
sas Felipe U. Huamonte, M.D., American Hospital of Miami» David Kasner, M.D., University 
of Miami* Gholam A. Peyman, M.D., University of Illinois 


This is an intensive instructional course for anterior and posterior segment surgeons. Surgical 
demonstrations and microsurgical practice in the laboratory will be provided. 


Registration fee: $350.00 (entire course) 


$100.00 (lectures) 


An AMA-CME 16 hour accredited course 


Limited enrollment 


e 
For registration and further information, please write or telephone: 


Retina Consultants, Inc. 
American Medical Plaza, suite 206 
11880 Bird Rd. 

Miami, Florida, 33175 


Telephone (305) 223-2456 





Two Good Reasons Why 
Your Next Lensmeter Should be 
a Digital from Marco. 


è 


~ 1827 + geg 


til 


MARCO 101D 





spt for pressing the | 





Bere, BONO to iE r the power steps — naet your nës rest: Aarcorepre- ce peer 
and the cylinder mode. sentative today. He'll let you pian eras 
r ; No more tricky transpositions or | yourself why your next lensmeter 
mathematical errors. No more re- should be a digital from Marco. 


membering which target line to focus 


first. No more errors from eye fatigue. 
17] MARCO 
p Where Seeing Le Believing 


i P.O. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351: Telex: 56209 
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i O Because of your specialized knowledg 
; and training, we believe that only yo 
= should prescribe the Cortisporin® ophtha 
7 mic products—and that’s why they are prc 
moted only to ophthalmologists. 
l O For your patients the Cortisporin ophtha 
mic products provide a wide therapeutic 
f spectrum. The antibacterials act togethe 
| against susceptible bacterial pathogens corr 
monly involved in the ophthalmic infection 
b accessible to topical therapy* The hydrocol 
tisone component gently and rapidly relieve 
signs and symptoms of inflammation an 
inhibits corneal neovascularization. 
O Economical, too, with the two steril 
forms providing convenient day and nigf 
coverage at lower cost than most othe 
major brands of similar activity. 


Cortisporin’ Ophthalmic 
Suspension Sterile 
(Polymyxin B— Neomycin— Hydrocortisone) 


Cortisporin” Ophthalmic Suspension Each cc. contains: Aerosporin® brand Polymyxin B Sulfate 


(Sterile) 10,000 Units; neomycin sulfate (equivalent to 3.5 m¢ 
| ' neomycin base), 5 mg.; hydrocortisone, 10 mg. (1% 


thimerosal (preservative), 0.001%. 
The vehicle contains the inactive ingredients cetyl alcoho 
glyceryl monostearate, liquid petrolatum, polyoxyl 40 stearat 
propylene glycol and purified water. 

you r eye Ointment Sterile 
3 (Polymyxin B- Bacitracin — Neomycin — Hydrocortisor 
Each gram contains: Aerosporin® brand Polymyxin B Sulfat 
wi 5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 m 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 m 


(1%); special white petrolatum qs. 





Cortisporin’ Ophthalmic 








Cortisporin® Ophthalmic Ointment 


(Sterile) *INDICATIONS: Based on a review of these drugs by the National Academy o 
Sciences — National Research Council and/or other information, FDA has classi 
- <€ fied the indications as follows: 
“Possibly” effective: For the treatment of nonpurulent bacterial infections o 
= | the eye due to organisms sensitive to the antibiotic ingredients of the drugs anc 


when the anti-inflammatory action of the hydrocortisone is indicated as in non 
purulent bacterial, allergic, vernal and phiyctenular conjunctivitis; nonpurulen 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super 
ficial chemical and thermal burns of the cornea 

Final classification of the less-than-effective indications requires further inves 
ligation 





CONTRAINDICATIONS: These products are contraindicated in acute purulent ci 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or e 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions 
volving the posterior segment of the eye. They are also contraindicated in those ir 
viduals who have shown hypersensitivity to any of their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result 
glaucoma with possible damage of the optic nerves. posterior subcapsular catar 
formation, or may aid in the establishment of secondary ocular infections fr 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pr 
sure be checked frequently. In those diseases causing thinning of the cornea, pe 
ration has been known to occur with the use of topical steroids. As with 

antibiotic preparation, prolonged use may result in the overgrowth of nonsuscept 
organisms, including fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature indicate an incre 

in the prevalence of persons allergic to neomycin. The possibility of such a react 

should be borne in mind. 

Complete literature available on request from Professional Services Dept. PML 

>w,  / Burroughs Wellcome Co. 
Research Triangle Park 
North Carolina 27709 
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32nd ANNUAL 
WILLS EYE HOSPITAL 
CLINICAL CONFERENCE 


Oram R. Kline, Jr., M.D., Chairman 


April 24-25-26, 1980 


Marriott Hotel City Line Avenue Philadelphia, Pa. 
BEDELL MEMORIAL LECTURE 


presented by 


CORNELIUS D. BINKHORST, M.D. 
Terneuzen, Netherlands 


SYMPOSIA 








PROLONGED-WEAR LENSES 
Kenneth |. Michaile, M.D., Moderator 
H. Dwight Cavanaugh, M.D. 

G. Peter Halberg, M.D. 

Jack Hartstein, M.D. 

Richard Keates, M.D. 


NEURO-OPHTHALMOLOGY 
Norman J. Schatz, M.D., Moderator 
William Fletcher Hoyt, M.D. 

Perter J. Savino, M.D. 

Jonathan Trobe, M.D. 


INTRAOCULAR LENSES 

Henry Clayman, M.D., Moderator 

Cornelius D. Binkhorst, M.D. 

Turgut Hamdi, M.D. 

Charles Kelman, M.D. 

Oram R. Kline, Jr.,M.D. s 
Steven Shearing, M.D. 


MORE THAN 60 ADDITIONAL ORIGINAL PAPERS WILL BE PRESENTED 
BY INDIVIDUAL AUTHORS 


WORKSHOPS 
Contact Lenses Malpractice Refraction 
Cornea Motility Retina 
Glaucoma Neuro-Ophthalmology Uveitis 
Intraocular Lenses Oculoplastic Surgery Vitrectomy 


A pee PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants and Nursing Personnel 
on Saturday, April 26, 1980 from 9 a.m. to 12 noon. 
REGISTRATION INFORMATION 
Registration Fee: $100.00 Ophthalmologists 

$ 25.00 Residents & Fellows 

$ 10.00 Paramedical Personne! 
For further information contact Jeanne L. Kiska, Conference Coordinator, 4132 Markland Street, Philadel- 
phia, Pa. 19124. 


e No refunds after March 15, 1980 


An effective agent available. 
for The reduction of corneal edema. 


MUROILS 


5% sodium chloride 
sterile ophthalmic ointment and solution 
ADVANTAGES MURO 128 


(Sodium Chloride 5% Ointment) 





en F . 
single entity—sodium chloride DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 5% in a 
ji Flexibility of dosage base of lanolin, liquid petrolatum and white petrolatum 
Sterile ophthalmic ointment aparea 
PÐ (Sodium Chloride 5% Solution) 
Sterile ophthalmic solution DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5% with 
eco 3 i methylcellulose 0.9%. Also contains methylparaben 0.023% and propylpara- 
5 lo sodium chloride ben 0.01% as preservatives, and purified water 
* Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea from 


various Causes as bullous keratitis, keratopathy and following cataract sur- 
OINTMENT gery and Fuchs’ endothelial-epithelial dystrophy 


CONTRAINDICATED: Hypersensitivity to any ingredient 


° , 

Prolonged retention on cornea ADVERSE REACTION: Slight stinging sensation which is usually transient 
° Less burning and stinging in nature 

OINTMENT DOSAGE: One or more times a day as directed by physician 

SOLUTION HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keep 
i Tt tightly closed—store in a cool place 

Addition of methylcellulose SOLUTION DOSAGE: 1 or 2 drops in affected eye(s) three times a day, or as 
* Added viscosity directed by the physician 


HOW SUPPLIED: 15 mi and 30 mi plastic dropper bottles. Keep tightly 


MURO 128 OINTMENT AND SOLUTION closed—store in a cool place 


E ' CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop- 


°” Better patient compliance per tip to any surface since this may contaminate ointment or solution 


Luxenberg, M.N.. and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents. Am. J. Ophth. 71:847, 1971 





MURO PHARMACAL LABORATORIES, INC. 
890 East St., Tewksbury, Mass. 01876 
Tel. (617) 479-2680, 851-2557 





DMU 
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DMV 


DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 


SLR. 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josetstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 


Box 2829 - Zanesville, Ohio 43701 
614/452-4787 Gs 


DIAGNOSE ANOMALIES OF 
EXTRINSIC OCULAR MUSCLES 


THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 


A 


e Qu 


New Easy-to-Use Instrument 


ick and accurate measurement of subjective angle of squint. 


@ EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 
è Reveals partial paralysis of ocular muscles, high phorias, and 


cyc 


Diagn 


lo deviations. 


ostic 


evaluations 


are m 


ade on 


a special 
tangent screen 
calibrated in 


prism 


7 wig 


eer 
aiast. 
>h 
TU 


| 


ALL 
P.O. Box 71 ° 


URS 


diopters 


Complete kit consists of: 2 hand projectors — trans- 
\ former—red and green spectacles and instruction 
Z> manual—compensated tangent screen with pad of 
recoding charts. 
Complete refund guaranteed if not satisfied 7 days 


after receipt. 
Free demonstration without $1 95.00 
IED OPHTHALMIC EQUIPMENT CORP. 


obligation in Chicago area. 
Morton Grove, Ill. 60053 
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` PUSH BUTTON PHOTOGRAPHY 


No experience necessary to get professional results 
in your first twenty exposures. Without prior prepa- 
ration (as every necessary photographic attach- 
ment has been secured to camera in the proper 
place) operator can take pictures in less than 30 
seconds. 

Color slides of eyes available upon request. No 
focusing. No changing of lenses, bellows, filters, 
batteries, no viewing illumination necessary. 


ONLY CHANGE © 
FRAMES (sizes in ~ 
inches) 


8 to 1 magnification 
frame. 

7/8 X 1/2" - 2 to 1 mag- 
nification of cornea. j 
1-3/8 X 1"-(or1to1) g 
Single eye. ee 
4-3/4 X 2-1/2" - Double & 


eye. 
12 X 8" - Portrait or full 
face. | 
1-1/2 X 2” - For plastic 
surgery of eye. 
GREATER MAGNIFI- 
CATION—14 to 1 
AVAILABLE PLEASE 
REQUEST. 


DUAL LIGHT SYSTEM. 
AUTOMATIC FOCUS- 
ING. 


EVEN AND CORRECT 
ILLUMINATION AT 
ALL TIMES. 





NO PROBLEM OF MOVEMENT AS PICTURES ARE 
TAKEN AT THE SPEED OF LIGHT 1/1000 OF A 
SECOND. 

Every picture will be critically sharp as our illumina- 
tion and frames are specially designed for eye pho- 
tography. 

DELUXE MACRO PHOTOEAZE SINGLE 
UNIT reflex camera consists of: 35 mm reflex cam- 
era back with automatic focusing mechanism, 
double extension bellows, 50 mm 2.8 lens, pistol 
grip handle, power pack (strobe), two strobe lights, 
one for each eye, full set of frames as shown above. 
Price $455.00 FOB N.Y. 


Copy of x-ray negatives or from books. Clinical or 
surgical pictures of eye in 35 mm color slides (2 X 
2") or black and white film without any adjustment. 
To order and for information: 

PHOTOEAZE MFG., INC. 

241 East 10 Street 

New York, N.Y. 10003 Tel. (212) 982-0660 
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Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Measuring 
Scale 
This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
TE. for go-no go 
memes §= dimensions. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
Sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


A ATON, 


ai. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 


special sets. Special sizes may be 
obtained upon request. 


* L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 


Volume 59, No. 5, May, 1965. 


J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company, 1970. 
L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


Aesculapius Publishing Company, 1976. 
> 


Additional Information Avallable From: 


Weiss hiniffc Glas Blowing Co 


2025 S.W. BRIGGS COURT ¢ BEAVERTON, OREGON 97005 e (503) 644-3507 


YOU Now Give 


THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


Pitch polished. 
Stress-free English plastic. 


Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 
. Rapid delivery anywhere in U.S. 
. Technological assistance when problems arise. 


7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


( pre) corneal lens company 
aN 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 * Houston, Texas 77027 
WATS 800-231-3561 » TEXAS WATS 800-392-2279 


LOCAL 524-4661 





JST (OLDE E S 
SUD Dement yours. 





he Coleman 
Yohthalmoscan 
provides accurate 
easurement 
ind diagnosis 
ive separate 
ays. 





1. A-scan of tumor of the ciliary body showing 2. immersion B-scan of the same melanoma 
attenuation pattern of a malignant with posterior vitreous hemorrhage 
melanoma. 








` 





3. Contact B-scan through a closed lid 4. Ophthalmoscan oscilloscope presentation 5. Magnified M-scan of the posterior segment 
shows distinctive “X” shape of vitreous showing characteristic A-scan pattern along of the globe showing arterio-venous 
membranes and traction retinal detachment the visual axis and simultaneous readout of pulsations. 

in diabetic retinopathy. axial length in millimeters. 











Optimum accuracy and thoroughness in ocular and orbital diagnoses are guaranteed with the Coleman Ophthalmoscan, the 
world’s most sophisticated ultrasonic diagnostic instrument for ophthalmology. It takes only minutes to complete 
an ocular and orbital examination. Simultaneous A-scan and B-scan images are augmented by M-scan; Real-Time, contact 
B-scan; and biometric displays. Patient preparation is minimal, requiring a simple water bath to maximize image 
quality. Photographic documentation is simple and instant. Call Sonometrics collect (212) 765-8205, 
or send this coupon for details. 





COLEMAN 


OPHTHAL- 
MOSCAN 


SONOMETRICS 
SYSTEMS, INC. 


16 West 61st Street 
New York, N.Y. 10023 
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The Absorber 


Unlike all other sunglass lenses, NolIR chemically 
comforts and protects the eye with a complex sys- 
tem of infrared and ultraviolet absorbers. 


Ninety-eight percent infrared and total ultraviolet 
are absorbed by the NolR lenses. This selective 
transmission of light enhances vision and comfort as 
the eye receives only low levels of visible light 
necessary for vision. 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


Recreational Innovations Company PO Box 159/6155 Pontiac Trail 


CLINICAL FELLOWSHIP 
IN 
ini eae 
INTRAOCULAR LENSES 


SIXTH CONSECUTIVE YEAR 


Taking applications now 
for July 1980 


For details write or call: 
ORAM R. KLINE, JR., M.D. 
104 W. Red Bank Ave. 
Woodbury, N. J. O8096 


Phone: 609-845-3546 





A Chemical Sunglass 


NoIR is a plano lens available in amber and grey- 
green with transmissions of total light ranging from 
1% to 18%. 

The 100 series is de- 

signed to fit over 

corrective spectacles 

(notably cataract) 

to provide maxi- 

mum protection, 

physically as well as 

chemically. 


NolR signifies “NO 
Infrared” 


South Lyon, Michigan 48178 313-769-5565 


—ANNOUNCEMENT— 


Bausch & Lomb External Disease Fellowship 
Stipend: $15,000.00 per year 
Number: 2 


Requirements: 


1) Curriculum vitae and bibliography 

2) Preceptor and site of fellowship” 

3) Summary of proposed project 

4) Deadline for application is March 1, 1980 


Selection Committee: 


Denis M. O'Day, M.D., Vanderbilt University 
Chandler Dawson, M.D., Proctor Foundation 
Walter Stark, M.D., Johns Hopkins University. 


Contact: 


Denis M. O’Day, M.D. 

Director 

Vanderbilt University 
Department of Ophthalmology 
Nashville, Tennessee 37232 


“Fellowships may not be used at 
Vanderbilt University, Proctor Foundation, or 
Johns Hopkins University. 
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The Arizona Foundation For Ophthalmic Research And Education 
Personal Instruction by 
Ronald W. Barnet, M.D. 


SUBJECT: Extra capsular cataract extraction and intraocular lenses. 
Limited to 2 ophthalmologists. 3.5 days in length. 


CURRICULUM: 


e Observation of surgery in the operating room. 
e Examination of post-operative patients at all stages after surgery. 
e Practice Surgery — Surgical Laboratory. 
e Discussion of theory and principles of patient selection, pre-operative prep- 
aration, IOL selection, surgical technique, and post-operative care. 
BACKGROUND: Dr. Barnet has performed over 2500 IOL operations since 1973 
using the ECCE method. 





This program uses intense, personal instruction 
to teach the application of these techniques. 





For Information and Registration Please Contact 
The Arizona Foundation For Ophthalmic Research 


; and Education. 
TUITION: $1200.00 421 N. 18th St., Suite 105, Phoenix, Arizona 85006 











INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 
catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 


East Sussex 
England BN3 GGG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message ‘RAYNEROPT 
Distributed throughout the Amencas by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 
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FLORIDA 


Pediatric Ophthalmology Seminar 
May 1-3, 1980 
To be held at the beautiful Don CeSar Resort Hotel, St. Petersburg Beach, Florida, to commemorate the 
opening of a new ophthalmology wing in the Children's Health Center at All Children’s Hospital. 


Registration Fee: 
$225.00 (plus $25.00 for dinner guest) includes a fabulous Don CeSar feast and other extras. 


Guest Faculty: 

August Deutman, M.D. Robert M. Ellsworth, M.D. 

Professor and Chairman Professor of Ophthalmology 

Institute of Ophthalmology Cornell University Medical School 

University of Nijmigen Attending Ophthalmologist—New York Hospital 
Nijmigen, The Netherlands New York, New York 


Sponsored by: 
All Children’s Hospital and Department of Ophthalmology, University of South Florida 


Local Faculty: 

William Biersdorf, M.D. Harry Kolodner, M.D. 

S. J. Cantolino, M.D. William E. Layden, M.D. 
William C. Edwards, M.D. Frank |. Mendelblatt, M.D. 
W. Sanderson Grizzard, M.D. Jay J. Older, M.D. 

J. Bruce Hess, M.D. L. Douglas Perry, M.D. 

J. D. Kingham, M.D. Elise Torczynski, M.D. 


This conference meets the criteria for 10 hours of credit in Category | for the Physicians recognition Award 
of the American Medical Association. 


For information and registration form, contact: 
Development Office 
All Children’s Hospital 
801 Sixth Street South 
St. Petersburg, Florida 33701 
Phone:(813) 898-7451 Ext. 215 





APRIL 17 & 18, 1980, LENOX HILL HOSPITAL 
New York City 


THE LENS 
REMOVAL AND REPLACEMENT: AN UPDATE 


REMOVING THE LENS: 
Available techniques and their indications —ICCE, ECCE, 
Phacoemulsification, lensectomy 
REPLACING THE LENS: 
IOL selection following lens removal—Management of early and late complications 


The format will consist of formal in-depth presentations of the current state of the art of lens 
removal and replacement. Presentations will be followed by panel discussions with audience 
participation encouraged. Separate sessions will be devoted to the management of clinical 
case problems submitted by panelists and audience. 


FACULTY: 
JORGE BUXTON LEE HIRSCH 
ROBERT S. COLES HENRY HIRSCHMAN 
D. JACKSON COLEMAN CHARLES D. KELMAN 
HERBERT GOULD MANUS KRAFF 


_**THIS COURSE IS APPROVED FOR CREDIT HOURS TOWARDS CATEGORY 1 OF 
THE AMA PHYSICIANS RECOGNITION AWARD** 


REGISTRATION FEE: $200.00, Residents: $ 75.00 
FOR INFORMATION WRITE TO: 


Lori Dioszeghy, Department of Ophthalmology, Lenox Hill Hospital 
100 East 77th Street, New York, New York 10021 


° 
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MOUNT ZION HOSPITAL March 20-22, 1980 
AND MEDICAL CENTER Hyatt on Union Square 
San Francisco, California San Francisco 
Presents: 


A Postgraduate Symposium Honoring Max Fine, M.D.: 


New and Controversial 
Aspects of Anterior Segment Surgery 


Guest Faculty 


STUART I. BROWN, M.D., Professor and Chairman, Department of Ophthalmology, 


University of Pittsburgh, Pittsburgh, Pennsylvania. 
RICHARD K. FORSTER, M.D., Professor of Ophthalmology, University of Miami 


(Bascom Palmer Eye Institute), Miami, Florida. 


HERBERT E. KAUFMAN, M.D.., Professor and Head, Department of Ophthalmology, 


Louisiana State University Eye Center, New Orleans, Louisiana. 


RICHARD KEATES, M.D.. Professor of Ophthalmology, Ohio State University, 


Columbus, Ohio. 


San Francisco Faculty 


MELVYN D. BERT, M.D. THOMAS MOORE, M.D. 

JEROME BETTMAN, M.D. BRUCE OSTLER, M.D. 

THOMAS B. CZERNER, M.D. BENJAMIN M. PICETTI, JR., M.D. 
MITCHELL H. FRIEDLAENDER, M.D. DOHRMANN K. PISCHEL, M.D. 
JAMES W. KNAPP, M.D. BRUCE SPIVEY, M.D. 

STEVEN KRAMER, M.D. DAVID VASTINE, M.D. 


ROBERT WEBSTER, M.D. 


COURSE CHAIRMAN 


M. WALLACE FRIEDMAN, M.D., Chief, Department of Ophthalmology, Mount Zion Hospital and 


Medical Center; Associate Clinical Professor of Ophthalmology, University of California, San Fran- 
cisco, and Pacific Medical Center. 


Accreditation 


g A Approved for Category I credit under 
G 4 California Medical Association’s Program 


Nes for Continuing Education. 





For more information, contact: 

Office of Continuing Education 

Mount Zion Hospital and Medical Center 

P. O. Box 7921 

San Francisco, CA 94120 Registration Fee: $375. Includes coffee services, 

(415) 567-6600, ext. 2405 lunches, banquet with spouse. Organized activity for 
spouses available (tour of beautiful Napa Valley wine 
country ). 
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FELLOWSHIP IN ANTERIOR 
SEGMENT SURGERY 


Under supervision of: 


Norman S. Jaffe, M.D., Henry M. Clayman, M.D. 
David S. Light, M.D., Mark S. Jaffe, M.D. 












Experience will be provided in all modalities of cataract surgery, including intracap- 
sular, extracapsular, and phacoemulsification with and without lens implantation. 
Extensive exposure to diagnostic adjuncts, such as ultrasound and specular mi- 
croscopy, is part of this fellowship. The successful applicant would be expected to 


participate in a research project. 
Applicants are being considered for a one year fellowship commencing July 1980, 
and should contact: 











Ms. Lyn Johnson 


Miami Eye Foundation, Inc., 1680 Michigan Avenue « Miami Beach, 
Florida 33139 


Telephone: (305) 532-1768 






BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1980 





Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 
University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology, Neuro- 
ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, 

P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, D. Michaels, 

R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Taygeson, 
- D. Worthen and many others on the faculty of 60. 


Tuition is $875.00. For further information and application forms, please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 
California 94305. ° 
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NEOSPORIN Ophthalmic 
SOLUTION Sierile 
(Polymyxin B-Neomycin-Gramicidin) 
NEOSPORIN — 
OINTMENT Sterile 


(Polymyxin B-Bacitracin-Neomycin) j f 
:/ Burroughs Wellcome Co. gale i 
B Research Triangle Park bin PD p 10 cc 


North Carolina 27709 
PORIN® OPHTHALM 


— POLYMYXIN B - NEO 
: Federal law ope p" 
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NEOSI ORIN , Store at 59°- 86° Fana pte 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.O.GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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OPHTHALMIC CONTINUING 
EDUCATION PROGRAMS 1979-1980 
JULES STEIN EYE INSTITUTE 
and 
THE DEPARTMENT OF OPHTHALMOLOGY 
UCLA SCHOOL OF MEDICINE 


The Ophthalmic continuing Education Programs consist of the Annual Jules Stein Seminar, Update Programs and Surgical Courses that 
provide practical instruction concerning cur@nt techniques and related aspects of ophthalmic Surgical procedures. Concucted by Guest 
Faculty and by the Faculty of the UCLA School of Medicine, Department of Ophthalmology and the Jules Stein Eye Institute, these programs 
are designed for the practicing ophthalmologist 

Programs include concise didactic presentations, a syllabus. demonstrations, and discussion periods. In the Surgical Courses, mayor 
emphasis is ‘isd to supervised practice surgery in the Ophthalmic Surgery Laboratory of the Institute 

For each Surgical Course. the Institute provides appropriate major surgical equipment (e g.. phacoemulsification units. vitrectomy 
instruments, and photocoagulators), special items such as intraocular lenses, surgical microscopes practice eyes, and manikins. and 
customary Supplies such as sutures, irrigating fluids, and sponges. Prior to each surgical program, participants will receive recommended 
detailed information regarding the required personal surgical instruments. pre-program reading, and other aspects of the program 

The programs listed in this brochure are presented in conjunction with UCLA Extension, Department of Continuing Education in Health 
Sciences, and are approved tor Category | credit by the CMA and AMA 


OPHTHALMIC CONTINUING EDUCATION PROGRAMS 
February 8-9, 1980 Cataract Surgery & Intraocular Lenses 
Planned Extracapsular, Phacoemulsification and Intracapsular Techniques Enrollment Fee 
$450.00 (40 participants) 
Co-Chairmen: Alan L. Shabo, M.D.. Bradley R Straatsma, M.D., Murry K Weber M D 
Guest Faculty: Richard P Kratz, M.D . David J. Mcintyre, M.D 
Course Faculty: Edwin P Hill, M.D., Kenneth J Hotter. M.D. Allan E Kreiger, M.D 
Thomas H. Pettit, M D., Robert M Sinskey, M.D 


March 1, 1980 Corneal-External Ocular Disease Surgery Course Enrollment Fee: $225.00 (15 participants) 
Chairman: Thomas H. Pettit. M.D., Patricia E. Bath M.D .C Richard Elander, M.D., Jeremy E. Levenson, M.D 


April 24-25, 1980 Eleventh Annual Jules Stein Lecture and Annual Postgraduate Seminar Century Plaza Hotel 
Co-Chairmen: Allan E. Kreiger, M.D., Alan L. Shabo. M.D., Bradley R. Straatsma, M.D 


May 10, 1980 Photocoagulation Therapy Course Enrollment Fee. $200.00 (20 participants) 
Chairman: Stanley M. Kopelow, M D , Barry M. Kerman, M.D . Alan L Norton, M.D.. John R Privett. M.D 


June 7, 1980 Glaucoma Surgery Course Enrollment Fee: $225 00 (15 participants) 
Chairman: Robert E. Christensen M.D , Kenneth J Hoffer, M.D 
Timothy V. Scott. M.D., Roger W Sorenson, M.D.. Howard H Stone, M D 


A 10% service charge will be withheld on all cancellations Cancellations must be received in this office 30 days prior to Program 
Please indicate Program(s) preferred 
Date 


— Date 
i am enclosing my check in the amount ot $ ni0 enroliment in the Program(s) 
indicated above. | understand | will receive confirmation of my enrollment by return mail, or in the event the Program is tilled, that my check 
will be returned 


o S PERSOA ______ PHONE 
|| 
Please make check payable to JULES STEIN EYE INSTITUTE and mail to 


JULES STEIN EYE INSTITUTE: Attention: LU HENDRICKS 
800 Westwood Plaza» Los Angeles, California 90024 « (213) 825-4617 


FELLOWSHIP 


in GLAUCOMA 
ANTERIOR FELLOWSHIP 


Two positions are available July 1, 1980, for a 
SEGMENT one-year glaucoma fellowship at L.S.U. and the 
Ochsner Clinic. There is a variety of clinical set- 
tings that provide in depth training in both the 
j medical and surgical management of glaucoma. 
Accepting There are many research opportunities, both 
Applications laboratory and clinical, with special emphasis on 
new drug development and improved surgical 
For 1980, 1981 procedures. Contact Thom J. Zimmerman, MD., 
Ph.D., Chairman, Department of Ophthalmology, 
Apply to Ochsner Clinic, 1514 Jefferson Highway, New 
Orleans, Louisiana 70121, or call aga code 504, 

John H. Sheets Assoc., P.A. 834-7070, extension 5414. 


Route 1, Box 210 
Odessa, Texas 79763 





Location and Dates: 

St. John’s Hospital 

and Health Center 

Santa Monica, California 
7:30 a.m.-4:00 p.m. 
Thursday, February 28, 1980 
Thursday, May 8, 1980 


Tuition: 
$300.00 


Credit: 
8 Hours, Category | 


Course Director: 
Robert M. Sinskey, M.D. 


Faculty: 

Richard P. Kratz, M.D. 
Robert M. Sinskey, M.D. 
steven P. Shearing, M.D. 


Guest Lecturers: 

Harry D. Arnold, Jr., M.D. 
Robert F. Azar, M.D. 
Elliott Blaydes, M.D. 
Henry M. Clayman, M.D. 
Manus C. Kraff, M.D. 


Complimentary Lens 
Each registrant will receive 
one sterile Shearing Lens of 


» 
LEAFA ~~ —_—_— 











The course a designed ta Shearing 


Ophthalmic surgeons who | Rf 

are now implanting lenses a i 

by extracapsular tech- OS J gfe) g 
niques. Phacoemulsification 

and planned extracapsular Ch b 
extractions will be aq m er 


emphasized since the 
Shearing Lens is used only (0) i 
after extracapsular surgery. 


The course includes ten Course 


live cases demonstrating 
the various techniques of 
implanting the Shearing 
Posterior Chamber Lens; 
differences in lens power 
calculations; indications 
and contra-indications; and 
postoperative complica- 
tions will be covered. 






Please cut out the above 
coupon and return with 
your check to: 


Foundation for Ophthalmic 
Education 

2232 Santa Monica 
Boulevard, 

Santa Monica, 

California 90404. 
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MIAMI EYE FOUNDATION 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 


Universityof Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 
ST. FRANCIS HOSPITAL 
Presents 


THE MIAMI COURSE 


IN 
PHACOEMULSIFICATION 


(Including Extracapsular Cataract Surgery and Lens Implant) 


APRIL 
29-26-27 
1980 


Using the Facilities of the Sponsoring Institutions 


course includes 

e practical labs for phaco 

è observation of live surgery 

e interworkings of phaco machine 

e indications, contraindications and complications 
e implant labs (cadaver eyes) 


COURSE DIRECTORS: 
NORMAN S. JAFFE, M.D. AND HENRY M. CLAYMAN, M.D. 


Faculty 
Henry M. Clayman, M.D. Mark S. Jaffe, M.D. 
Richard K. Forster, M.D. Norman S. Jaffe, M.D. 


Frank Hurite, M.D. Charles Kelman, M.D. 
Lyle Moses, M.D. 
Tuition $1000 Practitioner 


Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Ave. 
Miami Beach, FL 33139 


Canon proudly introduces 


* . The World's First 60 Degree 
Wide Angle Fundus Camera 








THE CANON CF-60Z FLUORESCEIN FUNDUS CAMERA 
\~ “ ; - 5 i 3 i D p = S i: $ r R s . ‘ ' 7 f y 
du ee cr TT a x A ; 





We invite you to see a demonstration of this new, advanced 
technology fundus camera...a camera which offers a full, 60° wide 


angle and outstanding picture clarity for more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality 
We'll show you its many features. 


e Photographs of high resolution and 
good light uniformity. 

e Wide 60° horizontal and 45° ver- 
tical angles. 

e Zoom magnification from 1.7x to 
5.0x using 35mm film. 

e Precise, split-lines focusing. 

e Special device simplifies precise 
setting of working distance. 


CANON U.S.A., INC. OPTICS DIV. 


P Head Office: 10 Nevada Dr., Lake Success, LI, NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
L.A. Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 


CANON B.M. U.K. LTD. 
Industrial Div.: Waddon House, Stafford Rd., Croydon, England 01/680-7700 
a 


CANON AMSTERDAM N.V. 
Industrial Div.: P. O. Box 7970, Amsterdam, Holland AMS/ 44858 


CANON INC. 
2 
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will celebrate its lOth anniversary 
at Sun Valley, Idaho June 25-July 1.1980 













Diagnosis and Management of 
i Retinal Vascular and Macular Disorders 
S A DECADE OF PROGRESS 


FACULTY: TOPICS TO INCLUDE: 
Alan C. Bird Diabetic Retinopathy 
Stuart L. Fine(course director) Vascular Occlusions 
Daniel Finkelstein Peripheral Vascular Disorders 
J. Donald M. Gass Hereditary Dystrophies 
W. Richard Green Toxic Maculopathies 
A. Edward Maumenee Inflammations 
Ronald G. Michels Melanoma and Simulating Lesions 
Arnall Patz Optic Nerve and Peripapillary Disorders 
Stephen J. Ryan Macular Degeneration 


Former RVC Fellows Photocoagulation 
Clinical Trials 

SPECIAL FEATURE: Case presentations on 
controversial issues with panel discussion 
and audience participation. 


Approved for Category | credit. Registration fee: $250.00 before January 1, 1980, $300.00 after January 
1, 1980. For further information: Program Coordinator, Continuing Education, Turner Auditorium, 
Room 22, 720 Rutland Avenue, Baltimore, Maryland 21205, Telephone: 301—955—5880. 











MERCY-BAPTIST EYE FOUNDATION 


presents 


CONTACTS AND IMPLANTS 


May 5, 6, 7, 1980 
Sheraton Westport Hotel 
St. Louis, Mo. 


CONTACTS: Aquavella, Baldone, Blackhurst, Clements, Dabezies, Feldman, 
Freeman, Gordon, Gruber, Hailey, Halberg, Hartstein, Honan, Morgan, 
Myers, Stein, Wilson 

IMPLANTS: Anis, Azar, Bechert, Binkhorst, Byron, Harris, Ke:man, Kwitko, 
Lowre, McCannell, Oglesby, Shearing, Shepard, Simcoe, Talbot, Williamson 


TECHNICIANS’ COURSES: C. Harris, Soper, Sutton, Swanson 


IOL WORKSHOPS: A & B Scan, Azar Lens, Harris Lens, IOL Complications, 
Kelman Lens, Shearing Lens 
INDUSTRY WORKSHOPS: Rynco Scientific, Continuous Curve, Bausch & 
Lomb, IOLAB, Precision Cosmet, Medical Optics Center, American Hydron, 
Syntex Ophthalmics 
REGISTRATION 
LIMITED: Physicians $ 200 
Technicians 100 i 
Residents 100 
Others 200 


CREDIT: 20 HOURS AMA Category | 


WRITE: Eye Semjnars e 621 S. New Ballas Road, St. Louis, Missouri 63141 
Suite 343 


CO-CHAIRMEN: Jack Hartstein. M.D./Richard Oglesby, M.D. 


UNCOMPLICATED 
DISPENSING. 





Introducing the PRACTICE-MATE” 
INVENTORY PLACEMENT PLAN 


for AOSOFT ' (tetrafilcon A) Hydrophilic Contact Lenses 


PRACTICE-MATE gives you the convenience of an AOSOFT lens inven- 
tory for immediate fitting and replacements. It also allows you to lower your 
AOSOFT lens replenishment costs. Yet, since the one-time fee and 

office space requirements are minimal, PRACTICE-MATE leaves you free 
to manage your practice as you see fit. 


PRACTICE-MATE. It's lens leasing 
the way you want it. For more informa- 
tion, contact your AOSOFT Distrib- 
utor or call toll-free 800-225-7750 
(in Massachusetts, 617-765-9711). 















American Optical Corp 
VISION CARE PRODUCTS 
Southbridge, MA 01550 
AOSOFT* (tetrafiicon A) 
j Hydrophilic Contact Lenses are 


\ 1 ) supplied to the U.S Olympic Team ©1979 American Optical Corporation 


* infections 


Soft sulfa 





yet solid results. 


Soft doesn’t mean easy going on eye vehicle softens the sting that occurs 
infections. The antibacterial formulation of | with most sulfa solutions and soothes 
Bleph®-10 (sulfacetamide sodium) makes sure irritated ocular tissues. Liquifilm 
of that. reduces corneal drying and drug 

In the treatment of conjunctivitis, washout. And longer drug contact 
corneal ulcer and other infections caused by means greater opportunity 
sulfa-susceptible organisms, Bleph-10 exerts for therapeutic activity. 

a powertul therapeutic effect against a wide 





range of both gram-positive and gram- 
negative pathogens. 
Yet, Bleph-10 is soft on your patients’ 
eyes. The Liquifilm® (polyvinyl alcohol 1.4%) X i O 
(-Subfacetamide Jodium) 
BLEPH®-10 (sulfacetamide sodium) Liquifilm® sterile ophthalmic solution — CONTAINS: sulfacetamide sodium . . . 10.0%, 


Liquifilm (polyvinyl alcohol) . . . 1.4% with thimerosal (0.005%). INDICATIONS: For the treatment of conjunctivitis, corneal uleer and other superficial ocular 

from susceptible microorganisms. CONTRAINDICATIONS: Hypersensitivity to sulfonamide preparations. PRECAUTIONS: (1) The solutions are 
incompatible with silver preparations. (2) Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are 
inactivated by the aminobenzoic acid present in purulent exudates. 


Al RGAN Pharmaceuticals Inc., Irvine, CA 92713 1979 Allergan Pharmaceyticals, Inc 
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THE CORRECTION OF APHAKIA 


XXXVI EDWARD JACKSON MEMORIAL LECTURE 


HERBERT E. KAUFMAN, M.D. 


New Orleans, Louisiana 


Edward Jackson was born in 1856 and 
died in 1942. He was a giant in our 
field—the founder of the American Board 
of Ophthalmology, and the founder and 
first editor of the third series of THE 
AMERICAN JOURNAL OF OPHTHALMOLO- 
GY. He was also a researcher and a teacher 
with a primary interest in optics. Al- 
though he is best known for his role in 
developing the cross-cylinder technique 
for refraction of astigmatism, he also had 
a deep interest in aphakia. Only once in 
the 35 years that the Edward Jackson 
Memorial Lecture has been given has the 
topic been confined primarily to optical 
problems, in 1958, when A. Linksz spoke 
on aniseikonia. I do not believe my own 
knowledge of optics is exceptional; how- 
ever, I will discuss a subject that would 
have fascinated Jackson, the correction of 
aphakia in general, and more specifically, 
the surgical correction of aphakia. 


From the Lions Eye Research Laboratories, Loui- 
siana State University Eye Center, Louisiana State 
University Medical Center School of Medicine, 
New Orleans, Louisiana. 

This study was supported in part by Public 
Health Service Grants EYO2580 and EYO2377 from 
the National Eye Institute, National Institutes of 
Health, Bethesda, Maryland; and an unrestricted 
grant from Research to Prevent Blindness, Inc. Pre- 
sented before the 84th annual meeting of the Ameri- 
can Academy gf Ophthalmology, San Francisco, 
California, Nov. 5, 1979. 

Reprint requests to Herbert E. Kaufman, M.D., 
Louisiana State University Eye Center, 136 S. 
Roman St., New Orleans, LA 70112. 


SPECTACLE CORRECTION OF APHAKIA 


Although spectacles have been used for 
many years as the standard correction for 
aphakia, there is much interest in contact 
lenses and intraocular lenses, as well as 
other treatment modalities, because the 
correction obtained with aphakic specta- 
cles is far from ideal. The world is seen at 
a magnification of 25 to 35% and it is 
distorted in the periphery. Lines are bent 
and continually change shape as the spec- 
tacle wearer moves, causing his visual 
world to shimmer and appear unbal- 
anced. The peripheral visual field is oblit- 
erated in a moving ring scotoma and 
objects appear to pop in and out of the 
field. The lenses distort the places of 
objects in space and because of the 
magnification effect, spectacles generally 
cannot be used in monocular aphakic 
individuals. Although such spectacles 
have been improved, problems remain. 


PROLONGED-WEAR CONTACT LENSES 


Prolonged-wear contact lenses offer an 
alternative to spectacles, but they require 
continual care over a period of years, 
replacement of lenses, and considerable 
continuing expense and trouble for the 
patient.! The incidence of allergies, intol- 
erance, and long-term complications is 
unknown. At a recent National Eye Insti- 
tute Conference on Aphakia, it was esti- 
mated that only approximately one half of 
the patients who are aphakic would be 
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able to wear prolonged-wear lenses for a 
period of more than five years, even 
though the immediate results may seem 
much more encouraging. Progress has 
been great in the area of contact lenses, 
but they do not as yet provide the com- 
plete solution to the problems of aphakia. 


INTRAOCULAR LENSES AND THE 
CORNEAL ENDOTHELIUM 


Intraocular lenses have opened a new 
world for the aphakic patient. However, 
a variety of complications are associ- 
ated with intraocular lenses. These in- 
clude the uveitis-glaucoma-hyphema syn- 
drome,? which may be avoided by proper 
manufacturing techniques and newer 
lens designs; sterile hypopyon, which also 
seems to be connected with manufacture 
and sterilization; retinal detachments, 
which may be more difficult to correct but 
usually can be successfully managed; and 
an increased incidence of corneal edema. 

We have been particularly interested in 
the problem of endothelial damage and 
corneal edema and have approached it 
from several points of view. Research on 
the corneal endothelium in our laborato- 
ries began with the studies of Bourne and 
Kaufman? in which two major observa- 
tions of great clinical importance were 
made. First, we confirmed what had been 
suspected but never documented, that hu- 
man endothelial cells seem not to divide 
at all, or divide seldomly. We also saw 
that endothelial cells are lost continually 
with age, and that all endothelial healing 
seems to occur by the spreading and en- 
larging of the remaining cells. Two other 
factors became apparent. First, if enough 
cells are lost, corneal edema will occur 
and both the initial cell count and cell 
loss at surgery become critical. Second, 
sufficient cell loss at surgery may result in 
a clear cornea that later decompensates as 
additional cell loss occurs with age. This 
understanding of the biology of the 


a 
JANUARY, 1980 


human endothelium proved to be central 
to all of our later work. 

The next studies*® we did on patients 
with intraocular lenses showed that con- « 
siderable cell loss occurred during inser- 
tion of the intraocular lens. This was 
confirmed in studies of patients with 
intraocular lenses that were done by a 
number of skillful surgeons.®® It was 
further amplified by work that clearly 
correlated the surgeon’s estimate of endo- 
thelial trauma, especially in terms of lens- 
endothelium contact, with the loss of 
cells observed by specular microscopy.®? 1! 
Finally, in our laboratory, we discov- 
ered that touch between the endothe- 
lium and the intraocular lens caused 
endothelial cells to adhere to the lens 
surface, which could result in profound 
endothelial damage. !” 

The first result of the acceptance of 
these studies was the understanding that 
if contact between endothelium and lens 
could be avoided, endothelial cell loss 
could be prevented. 

Surgeons making a deliberate attempt 
to avoid even momentary contact ob- 
served substantially less cell loss than 
had been seen in older series in which 
brief contact was not thought to be impor- 
tant. Avoiding endothelium-lens contact 
prevented mainly the loss of corneal en- 
dothelial cells.>11714 Our studies, there- 
fore, resulted in a general modification of 
surgical technique and with it improved 
safety for the patient. 

The second approach to the prevention 
of endothelial cell damage was the search 
for coatings that could change the nature 
of the intraocular lens surface so that 
damage resulting from cell contact with 
methacrylate or glass could be avoided. 
Originally, we showed that imperfect, 
sticky coatings of hydroxyethylmeth- 
acrylate and polyvinyl pyrrajidone could 
reduce cell loss.!2 This has been con- 
firmed by others.!5 Our finding that 
hydroxyethylmethacrylate soft lens mate- 
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rial did not cause endothelial damage has 
also been confirmed by Levy, Roth, and 
Gangitano.!® Some investigators have 
used mucin to coat the lens,!7 others!® 
have tried hyaluronic acid. A commercial 
coating is being tested,!® and other coat- 
ing substances are being developed to 
give the surgeon a margin of safety even if 
endothelium-lens contact occurs. 

This phenomenon of damaging surface 
adhesion is probably important in areas 
of medicine other than ophthalmolo- 
gy.2921 Such surface adhesion is thought 
to contribute to abdominal adhesions, as 
rubber gloves damage the peritoneum. It 
may also contribute to tracheal damage 
from cannulae and, therefore, to tracheal 
susceptibility to infection. Other types of 
catheters also seem to cause previously 
unsuspected damage by this same mech- 
anism, so it may be that our initial studies 
of the corneal endothelium will prove to 
be of some benefit to medicine in general. 

A third approach to the problem of 
endothelial damage has not often been 
considered. This concept depends on the 
biology of human corneal endothelium 
itself. These cells are relatively unique in 
their apparent inability to multiply. The 
corneal endothelium of most animal spe- 
cies multiplies readily if its cells are in- 
jured. In tissue culture, human endotheli- 
um is capable of multiplying if given the 
necessary additive factors. Possibly the 
missing factors that would stimulate en- 
dothelial multiplication could be relative- 
ly simple, and perhaps could be provided 
to the cells. 

Jumblatt, Maurice, and McCulley??? 
showed that, in rabbits, endothelium 
could be grown in tissue culture and then 
be used to repopulate corneas lacking 
endothelial cells. These cells transplanted 
from culture appeared to function, and 
the corneas stayed thin and clear. 

Gospodarowicz and associates?*:?4 have 
done extensive work to amplify Maurice’s 
concept by using a variety of cells and 
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species, and they have indicated that vas- 
cular endothelium from the patient him- 
self might be used to resurface his own 
cornea, perhaps in this way avoiding re- 
jection problems. Gospodarowicz, Mes- 
cher, and Birdwell?5 have also shown that 
bovine corneal endothelial cells, which 
normally divide, have their rate of divi- 
sion enhanced by both fibroblast and epi- 
dermal growth factor. 

Fabricant and associates, studying 
this problem in our laboratory, showed 
that human corneal endothelial cells have 
specific receptors for epidermal growth 
factor, and indicated that, in general, 
when such receptors are present, they are 
biologically active. They have shown fur- 
ther that, in tissue culture, epidermal 
growth factor facilitates cell division in 
human endothelium, causing it to grow 
much more rapidly than it does under 
other circumstances. An intact human 
cornea kept alive as an organ culture will, 
when damaged centrally, heal more rap- 
idly in a solution containing epidermal 
growth factor (Fig. 1). This third ap- 
proach to the problem of corneal endothe- 
lial cell division, therefore, is to provide 
the tissue with the factor or factors re- 
quired for multiplication and healing. We 
cannot yet, at the end of surgery, inject 
some growth factor and feel confident 
that the damage we have done will heal 
itself, but these experimental approaches 
may soon help us clinically. 

Despite all of this progress, intraocular 
lenses remain a problem. The results in 
children, especially neonates, are far from 
ideal, and there is general agreement that 
inserting such lenses in young people is 
unwise and generally contraindicated. 
The wisdom of inserting intraocular lens- 
es in both eyes of a patient is also uncer- 
tain because of the many unpredictable 
problems that can occur and have oc- 
curred in the past. Such double insertions 
should be considered only with extreme 
caution; the second lens placement being 
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Fig. 1 (Kaufman). Organ cultured human corneas 
were wounded by freezing a central area 7 mm 
in diameter. Corneas incubated for 14 days with 
20 ng/ml of epidermal growth factor in the me- 
dium healed an average of 23 mm?, whereas the 
matched control corneas incubated without epider- 
mal growth factor healed only 13 mm? (P = .01). 


performed a significant length of time 
after surgery in the first eye has proved 
uneventful and tolerance for the lens 
seems good.?7 We are still seeing intoler- 
ance to the lens plastics, surgical prob- 
lems, sterile hypopyons, and corneal ede- 
ma. 

Subsequent corneal transplantation can 
resolve some of the more severe problems 





Fig. 2 (Kaufman). Double running suture used in 
penetrating keratoplasty. Both the 10-0 nylon and 
16-4 sutures run in the same direction with no 
contact between them at any point. 


e 
JANUARY, 1980 


resulting from complications of intra- 
ocular lens placement if the circumstanc- 
es warrant. Recently we reported a con- 
secutive series of keratoplasties, some 
aphakic, others with cataracts removed at 
the time of surgery (Figs. 2 and 3).28 With 
none lost to follow-up and a minimum of 
one year of observation, we found good 
visual results and 95% clear grafts, unless 
the eye had been damaged before the 
grafting was done (Table). Even this 
possibility, however, does not mitigate 
the seriousness of the possible complica- 
tions associated with intraocular lenses. 


SURGICAL CORRECTION OF APHAKIA 


In continuing our search for an ideal 
way to provide aphakic correction, we 
could not ignore the brilliant, pioneering 
work of Jose Barraquer???° on the modifi- 
cation of corneal shape. 

Keratomileusis—Barraquer has shown 
that, with a microkeratome, it is possible 
to remove a lamella of cornea that can be 
frozen and ground to the shape of a posi- 
tive lens. This lens, if sewn back on the 
patient’s cornea, provides a long-lasting 
correction for aphakia (Fig. 4). 

Keratophakia—Similarly a positive lens 
can be ground from donor cornea and 
inserted into the patient’s own cornea 
(Fig. 5). Barraquer has perfected the 





Fig. 3 (Kaufman). The 10-0 suture has been re- 
moved and the remaining 16- suture may be left in 
place indefinitely. 
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TABLE 


VISUAL ACUITY AFTER KERATOPLASTY 
OR KERATOPLASTY COMBINED WITH INTRACAPSULAR CATARACT EXTRACTION* 











Combined 
Aphakic Graft and 
Visual Bullous Cataract 
Acuity Keratopathy, e Extraction, Total, 
% %o % 
(N=16) (N=17) (N=33) 
6/24 (20/80) or better 62 94 78 
6/12 (20/40) or better 19 88 39 





*Prospective, consecutive series with minimum of one-year of follow-up, no dropouts, and 95% clear 


grafts. Adapted from Olson and associates.”® 


mathematics of this operation, and has 
developed the complex instrumentation 
and computer programming necessary to 
execute it. In his hands, there is no ques- 
tion that excellent visual results can be 
obtained. The equipment, although ex- 
pensive, has been simplified to the point 
where the ophthalmic surgeon can learn 
to use it, and the calculations have been 
programmed to facilitate the actual cut- 
ting. 

The procedure itself, however, is com- 
plex; certainly, in the hands of surgeons 





Fig. 4 (Kaufman). In keratomileusis, a lamellar 
portion of the patient's cornea is removed, frozen, 
and ground on g lathe to the shape of a positive lens. 
The cross-hatched area is the tissue removed during 
grinding. This positive lens is then resutured to the 
patient’s cornea, producing a cornea with a new 
refractive power. 


who seldom use the technique, this kind 
of surgery is subject to significant compli- 
cations. First, the surgeon must learn to 
use the microkeratome and suction ring. 
Second, he must apply the cornea to the 
lathe and grind the precise correction, 
according to the programmed results. In 
most cases, this is done while the patient 
is in the operating room. There is always 
the possibility of the cornea coming off 
the lathe or of damaging the button. Ad- 
ditionally the difficulties inherent in the 
physician’s learning to do this kind of 
machine-work and the tremendous cost of 
the equipment (in its simplest form, now 
about $50,000) make this technique a 
hazardous and complex” procedure for 
most good ophthalmic surgeons. 

Finally, the exact risk-benefit ratio of 
such a procedure is not known. Barra- 





Fig. 5 (Kaufman). In keratophakia, a lamellar 
portion of the patient’s cornea is removed and then 
sewn back over a button of donor cornea which has 
been ground to the desired lens power. 
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quer’s results as a whole seem to be 
excellent, but it is not clear how complete 
his follow-up is and whether some pa- 
tients with poor results might be lost to 
follow-up, thus biasing the series. The 
correction of aphakia must be a relatively 
safe procedure, so that the patiertts need 
be exposed to the least possible risk. If 
corneal surface modification is to be used, 
it must somehow be comparable in risk 
and benefits to contact lenses and intra- 
ocular lenses. 

Because Barraquer’s ingenious ap- 
proach seemed to offer real possibilities 
for the future, we attempted to simplify 
the technique to make it more practical 
for use by most ophthalmic surgeons. In 
our laboratory Larry F. Rich, M.D., 
showed that these corneas, ground ac- 
cording to Barraquer’s newest procedures 
and using his prescribed solutions, con- 
tained only dead cells (unpublished data). 
The cells were dead, but the matrix of the 
cornea, its collagen, and its ground sub- 
stance were preserved, and cells re- 
entered the cornea fairly rapidly, making 
it a living, vital organ again. Corneas 
without living cells, however, are easy to 
preserve. Barraquer originally used sili- 
ca-dessicated corneas, but found them 
less transparent than refrigerated corneas 
frozen on the athe soon after death.?! 
Conversely, we have shown that, once the 
lenses are ground, they can be kept either 
frozen or in a glycerine solution, which 
yields results in both animals and man 
comparable to those obtained with corne- 
as used immediately.®? 

This implies that corneas could be 
ground outside the operating room, even 
by a central facility, and sent to the sur- 
geon on his order. He could then remove 
the cornea and simply replace it with 
a preground button. Friedlander*®? has 
brought together the results of a series 
using this procedure. We can do a ker- 
atophakia or a keratomileusis by ordering 
a button preground to our specifications, 
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and the only requirement would be to 
attach the suction ring, apply the micro- 
keratome, and suture on the new, appro- 
priately corrected lamellar graft, or insert 
the preground lens. 

Do the risks and benefits of such a 
procedure justify its routine use in 
aphakia? No one knows. The success of 
this technique for optical correction in 
children with traumatic cataracts, or in 
monocular aphakic young people who 
cannot effectively wear contact lenses, 
may make it better and safer than other 
methods of correction, and it may now be 
the indicated therapy for such conditions. 
In the case of secondary implantation, 
keratomileusis, which does not require 
entering the aphakic eye and thus avoids 
all the potential complications of vitreous 
loss, cystoid macular edema, and lens 
insertion, may well prove to be the pre- 
ferred choice for safety reasons, particu- 
larly in older patients for whom secon- 
dary implants might be considered. How- 
ever, these techniques are still new, and 
only time will permit us to define its 
indications precisely. We feel, however, 
that as the procedure becomes simplified 
and the risks reduced, the indications will 
increase. 


SURGICAL CORRECTION OF APHAKIA: 
THE “LIVING CONTACT LENS” 


It may be possible to simplify further 
surgical correction of aphakia, making it 
still safer for the patient. Could we fash- 
ion a lens and put it on top of the cornea 
as an “epikeratomileusis,’ or a “living 
contact lens”? If we could do this, and 
could leave the central cornea of the pa- 
tient essentially intact, we would elimi- 
nate even the potential hazard of creating 
the high pressure in the eye that is re- 
quired for the microkeratome, and the 
problems associated with ,using the 
microkeratome to cut off anterior cornea. 

In our laboratory, T. P. Werblin, M.D., 
first considered this possibility, and we 
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have proceeded to develop such a tech- 
nique. Using rabbits, dogs, and monkeys, 
Drs. Werblin, Friedlander, and I have 
shown that donor corneal tissue can be 
frozen and shaped. Epithelium can be 
removed from the recipient with alcohol, 
and the preshaped donor disk can be 
sewn on to a trephine-cut in the recipient 
cornea that is undermined only in the 
periphery—off the optical axis. The mark 
for attachment of the tissue is at approxi- 
mately 8 mm. Bowman’s membrane and 
the rest of the central cornea are left 
untouched (Figs. 6-8). 

This means that, if the new lens is 
unsatisfactory, it can be removed without 
damage to the central cornea of the pa- 
tient, and the peripheral attachment site 
would almost certainly not interfere with 
the patient’s vision. It would seem to be 
easier and safer than anything we now 
have, even intraocular lenses, but, of 
course, there are still many questions that 
must be answered. 

First, will the disk attach? The answer 
to that is “yes.” 

Second, will the attached disk epithe- 
lialize? Again, experimental studies indi- 
cate that it will usually epithelialize with- 
in a week or two. 

Third, will the dead cells of the donor 
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Fig. 6 (Kaman). In epikeratomileusis, a donor 
cornea is frozen, ground to the desired lens power 
with a shape similar to the one in the upper half of 
the figure, and then stored either in glycerine or in 
liquid nitrogen. 
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Fig. 7 (Kaufman). The patient’s central epithelium 
is removed by gently rubbing it with a cotton-tip 
applicator saturated with absolute alcohol, preserv- 
ing the integrity of Bowman’s membrane. Some 
peripheral epithelium is left untouched. Care must 
be taken to avoid excessive application of the toxic 
alcohol. An 8-mm trephine cut is made through the 
superficial stroma well out of the optical axis. Stro- 
ma is undermined slightly along the trephine cut. 


disk be repopulated by living cells from 
the recipient? This too appears to occur. 

Finally, are there any unanticipated 
risks in the surgery, which now appears 
nearly risk-free? Will the correction be 
maintained? Will the interface remain 
clear and what visual acuities will be 
achieved? Clearly our work is too recent 
to be certain of the long-term results; 
nevertheless, it appears so far that this 
cornea will behave in the same way as 
ground, shaped corneas attached to the 
eye in other ways, and that the correction 
for aphakia will be long-lasting. 

The possibilities of such surgery are 
exciting. A standard cataract extraction 
could be done as part of a combined 
procedure or contact lenses could be tried 
on patients, and, if for any reason this is 
unsatisfactory, a “living contact lens” 





Fig. 8 (Kaufman). The preserved, ground donor 
tissue is sutured to the patient’s cornea over an intact 
Bowman’s membrane. A running suture of 10-0 
nylon is used to secure the donor tissue. 
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Fig. 9 (Kaufman). Aphakic eye in a 14-year-old 
patient before epikeratomileusis. 


could be ordered and sutured to the recip- 
ient cornea with our relatively simple 
surgical procedure. The patients own 
central cornea would be undamaged, and 
the living lens could be removed if neces- 
sary. Children as well as adults are suit- 
able patients. 

We are still in the early phase in our 
experience with patients (Figs. 9-12), but 
results are encouraging, and we hope that 
this modest extension of Barraquer’s orig- 
inal concepts makes this a generally use- 
ful approach. As coroners’ laws become 
more widespread, making more tissue 
available, and with the realization that 
older tissue, even if kept for several days 
and otherwise unusable for penetrating 
keratoplasty, can be perfectly adequate 
for these procedures, it seems likely that 
donor material for this procedure can be 
obtained, and a centralized source of pre- 
ground corneal buttons can be made 
available. 

I am enthusiastic about a procedure 
such as this, especially because it appears 
to be so simple and safe. However, this 
technique is new and experimental, and 
only time will tell whether my enthusi- 
asm is appropriate. 


SUMMARY 


Major advances in the correction of 
aphakia have been made in the past few 
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Fig. 10 (Kaufman). Same eye one day after receiv- 
ing epikeratomileusis. 


years. Extended-wear contact lenses con- 
stitute one advance, if not a perfect one. 
Intraocular lenses are now safer to use, 
and new research is seeking ways to im- 
prove their safety through protection of 
the corneal endothelium during surgery 
and stimulation of endothelial healing 
where damage does occur. 

Altering the refractive power of the 
cornea offers another possible approach to 
the correction of aphakia. Modifications 
of Barraquer’s keratomileusis procedure 
using preserved, preground corneas may 
have definite indications for certain types 
of aphakia, such as monocular aphakia in 
children and in individuals who would 
otherwise require secondary implants. 





Fig. 11 (Kaufman). Eye of a 47-year-old patient 
two days after epikeratomileusis. Running suture is 
still in place. 
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“living 
contact lens” of shaped donor tissue at- 
tached to the de-epithelialized surface of 
the eye. Such a lens of preground, pre- 
served cornea tissue can be sutured to the 
patient’s cornea with its central Bow- 
man’s membrane intact. A peripheral tre- 
phine mark is made, but the central cor- 
nea is untouched and the attachment of 
the living lens is simple. This procedure 
is apparently safe, and should be usable 
by any competent ophthalmic surgeon if 
the long-term results continue to be as 
encouraging as our early experience now 
suggests. 


We have experimented with a 
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SPECULAR MICROSCOPY OF 
IRIDOCORNEAL ENDOTHELIA SYNDROME 
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The iridocorneal endothelial syndrome, 
which includes progressive essential iris 
atrophy, Chandler's syndrome, and the 
iris nevus (Cogan-Reese) syndrome, is 
characterized by abnormalities of the cor- 
nea, anterior chamber angle, and iris.1 A 
defect of the corneal endothelium may be 
the fundamental change in this spectrum 
of disease, which leads to corneal edema 
in some cases and to the growth of a 
membrane onto the iris.” Contraction of 
the membrane may cause peripheral ante- 
rior synechiae with secondary glaucoma 
and the variable iris changes. The corneal 
endothelial defect has a fine beaten-silver 
appearance by slit-lamp biomicroscopy, 
and ultrastructural studies of cases with 
advanced corneal edema show scant, ab- 
normal cells lining a thickened, multilay- 
ered Descemet’s membrane.*”* 

Histologic studies of the corneal endo- 
thelium in the iridocorneal endothelial 
syndrome have been confined to speci- 
mens from patients with advanced corne- 
al edema. Using specular microscopy, we 
examined in vivo the corneal endotheli- 
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um in 17 patients in whom the iridocor- 
neal endothelial syndrome was at an early 
state of the corneal disease in which cor- 
neal clarity and pachometry were normal. 


SUBJECTS AND METHODS 


Patient group—A total of 17 patients 
were examined (Table 1), all of whom had 
previous diagnoses of either Chandler's 
syndrome, progressive essential iris atro- 
phy, or iris nevus (Cogan-Reese) syn- 
drome. Except for Cases 5, 7, 9, and 10, 
the patients in this study have been in- 
cluded as cases reported in a clinical 
study of the essential iris atrophies.5® All 
17 patients had unilateral ocular disease. 
Six patients had minor changes in the 
corneal endothelium on the unaffected 
side, determined by slit-lamp examina- 
tion. None of the patients had a family 
history of ocular disease, nor any of the 
typical endothelial blister or vesicular 
changes of posterior polymorphous endo- 
thelial dystrophy. 

Examination technique—All patients 
were examined by two of us (L.W.H. and 
H.A.Q.). The order of examination was 
specifically designed to allow maximum 
efficiency of each test. Visual acuity test, 
general slit-lamp examination, pachome- 
try, and visual field measurements were 
followed by slit-lamp photography, clini- 
cal specular microscopy examination of 
both eyes, applanation tonometry, gonio- 
scopic examination, and dilated-pupil ex- 
amination of the fundus. 

An average of 35 photographs were 
taken of each cornea by one of us 
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TABLE 1 
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CLINICAL HISTORY AND EXAMINATION OF AFFECTED EYES 


SSSSSSS.SSS8S9890, aaoo 


Patient No., Years Slit- Specular 
Age (yrs), Since lamp; Microscopy Pachometry 
Race, Sex Diagnosis Diagnosis Eye Cornea Grade (1-3) (mm) 
1,27,W, F  Chandler’s syndrome 4 L Many dots 3 — 
2, 35, W, F Progressive essential ° 3 R Central 2 — 
iris atrophy dots 
3, 34, W, F Chandler’s syndrome 3 L Central 3 0.53 
dots 
4,41, W,F Chandler’s syndrome 5 R Many dots 2 _ 
9,31, W, F  Chandler’s syndrome 4 L Many dots 2 — 
6,58, W, F Iris nevus syndrome 6 i Normal Huge cells — 
7, 34, W, F  Chandler’s syndrome 1/2 R Few dots 3 — 
8, 27, W, F Progressive essential 8 R Central ]-2 0.54 
iris atrophy dots 
9,35, W, F = Chandler’s syndrome 4 R Many dots | 0.47 
10, 44, W, F  Chandler’s syndrome 20 R Fine dots 2 _ 
11,20, W, F Progressive essential 9 E Central 3 0.49 
iris atrophy dots 
12, 53, W, F. Chandler’s syndrome 4 R Graft Huge cells 0.56 
13, 33, W, F Progressive essential 9 R Central 2 0.51 
iris atrophy dots 
14,50, W, F Progressive essential 32 P Graft Huge cells 0.61 
iris atrophy 
15, 50, W, F Chandler’s syndrome 4 R Bullous = = 
16, 55, W, F. Chandler’s syndrome 26 E Many dots 1-2 =n 
17, 60, W, F Progressive essential 20 i Many dots 3 0.53 


iris atrophy 


eC 


(L.W.H.) using the Syber specular micro- 
scope and the method of Bourne and Kauf- 
man.’ Initially, we attempted to obtain 
both central and peripheral endothelial 
photographs. In the cases in which pe- 
ripheral views could be taken, no added 
information was obtained and the quality 
of photography was poor. Fewer than 
25% of the photographs were discarded 


because of poor photographic quality. 
The external centering of the applanation 
cone equidistant from the corneoscleral 
limbus for taking the photographs placed 
the endothelial areas viewed within the 
central 4 or 5 mm of the cornea. The 
clinical specular micrographs were re- 
viewed by two of us (L.W.H. and H.A.Q.) 
and features common to the affected en- 
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i ———————_—_——— 
COCO e’L\hR 90 


Approximate 
Visual Increased Field Angle 
Treatment Acuity 1:0.P. Loss Occlusion, % 
gt ele ge ed ae ee 
None 6/5 (20/15) No No 25 
None 6/6 (20/20) Yes No 50 
Epinephrine 2%, 6/7.5 (20/25) Yes No 50 
sodium chloride 
drops 
Epinephrine 2%, 6/6 (20/20) Yes No 90 
timolol 5%, 
acetazolamide 
Pilocarpine, 6/24 (20/80) Yes — — 
epinephrine 
Glaucoma 6/7.5 (20/25) Yes Yes 95 
operation 
Timolol 6/12 (20/40) Yes — 60 
Pilocarpine 2%, 6/6 (20/20) Yes Yes 100 
epinephrine 
Echothiophate 6/12 (20/40) Yes Yes 25 
iodide, timolol, 
methazolamide 
Pilocarpine 6/6 (20/20) No No 50 
None 6/6 (20/20) No No 25 
Pilocarpine 1%, 6/60 (20/200) Yes Yes 50 
glaucoma-operation, 
penetrating 
keratoplasty 
4 glaucoma 6/60 (20/200) Yes Yes 100 
operations 
Pilocarpine, sodium 1/60 (1/200) Yes Yes 100 
chloride drops, 
acetazolamide, 
penetrating keratoplasty 
Pilocarpine, epinephrine, 6/60 (20/200) Yes Yes 75 
corticosteroid drops, 
acetazolamide ° 
Pilocarpine 4%, 6/7.5 (20/25) Yes Yes 75 
epinephrine 1%, 
sodium chloride drops, 
acetazolamide 
Pilocarpine, 3/60 (3/200) Yes Yes 90 


sodium chloride drops 


dothelia were noted and studied. Addi- 
tionally, the specular micrographs of the 
unaffected corneas were subjectively as- 
sessed as to the regularity of the endothe- 
lial mosaic in relation to the age of the 
patients (Table 2). We devised a rough 
grading s¥stem, from 1 through 3, for the 
affected corneas (Table 3). 

To assess the specificity of the endo- 





thelial changes in the affected corneas, 
specular micrographs of endothelia with 
typical changes of the iridocorneal endo- 
thelial syndrome were presented in a 
masked fashion to one of us (L.W.H.), 
together with specular micrographs of 
other endothelial conditions such as those 
of posterior polymorphous endothelial 
dystrophy, Fuchs’ dystrophy, cornea gut- 
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TABLE 2 
CLINICAL EXAMINATION OF CONTRALATERAL EYES 


ee 
— sssaaa 


Patient Slit-lamp; Specular Microscopy; 
No. Eye Cornea Cornea Pachometry Comments 
TAER gael le ne 
l R Faint dots Normal — — 
2 L Normal e Mild pleomorphism — — 
3 R Normal Mild pleomorphism 0.55 — 
4 P Normal Mild pleomorphism — — 
5 R Some dots Normal! — — 
6 R Normal Mild pleomorphism 0.49 Increased IOP; 
epinephrine, 1% 
7 L Normal Gross pleomorphism — Increased IOP; 
8 L Normal Mild pleomorphism 0.52 — 
9 k Few dots Mild pleomorphism 0.50 — 
10 L Normal Normal — — 
1] R Normal Mild pleomorphism 0.46 — 
12 L Normal Gross pleomorphism 0.52 — 
13 L Normal Normal 0.46 — 
14 R Normal Normal 0.52 — 
15 Li Few dots Mild pleomorphism — — 
16 R Some dots Mild pleomorphism — — 
17 R Some dots Pleomorphism and 0.51 — 


cornea guttata 


—  -rrrerr EEE 


tata, direct corneal endothelial trauma, 
penetrating keratoplasty, keratic precipi- 
tates, Rieger's syndrome, and normal cor- 
neal endothelium. 


RESULTS 


All of the 17 patients included in this 
study shared the,common features of the 
aforementioned triad of corneal abnor- 


TABLE 3 


GRADING OF SPECULAR MICROSCOPIC 
ENDOTHELIAL CHANGES 








Endothelial Changes 


Grade (Uniform Throughout Central Cornea) 





i Rounding of endothelial 
cell angles 
Loss of hexagonal cell shape 
Early intracellular black-out areas 
2 Increasing cellular pleomorphism 
Increasing intracellular 
black-out areas 


3 Loss of cellular mosaic 
Black-out areas predominate 
3 Loss of cellular mosaic 


Black-out areas predominate 
Mirror-imaging cellular outlines 





malities, broad peripheral anterior syn- 
echiae often extending to or beyond 
Schwalbe’s line, and iris abnormalities. 
Additionally, those cases designated as 
progressive essential iris atrophy showed 
prominent hole formation in the iris. The 
one case of iris nevus (Cogan-Reese) syn- 
drome was noteworthy for the clusters of 
pigmented nodules on the iris. Three pa- 
tients with Chandler’s syndrome also had 
areas of typical nevus formation. 

Nine of the 17 patients had significant 
glaucomatous visual field loss. There was 
no distinct correlation between the degree 
of angle involvement by peripheral ante- 
rior synechiae and the occurrence of glau- 
comatous field changes. Remarkably good 
vision was maintained in all but five of 
the affected eyes despite extensive corneal 
endothelial changes in all the eyes. 

Although six of the patients were 
thought to have minor endothélial chang- 
es by slit-lamp examination in the unaf- 
fected eye, all of the 17 patients were 
mainly unilaterally affected. Careful slit- 
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lamp examination of the endothelium re- 
vealed the beaten-metal appearance. This 
was difficult to differentiate from con- 
fluent cornea guttata, although (with the 
exception of Cases 14 and 15) the corneal 
clarity and thickness were entirely within 
normal limits in our patient group. 

Fourteen of the 17 patients showed a 
similar spectrum of endothelial changes 
by clinical specular microscopy of the 
affected cornea. All the endothelial cells 
visualized on each of the photographs 
appeared to be uniformly affected by the 
disease process in that particular cornea. 
There were no areas of normal endotheli- 
al mosaic separating areas of affected en- 
dothelial cells. 

In Grade 1 (minimally affected corneas) 
the early changes noted were a rounding- 
up of the endothelial cells, with not as 
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sharp a definition of the hexagonal 
shapes, loss of the hexagonal shape with 
more pentagonal cells becoming evident, 
greater granularity of the intracellular de- 
tails, and the appearance of small ec- 
centric dark areas in the individual cells 
(Fig. 1). These changes affected virtually 
all of the cells studied in all of the photo- 
graphs. Peripheral photography (within 3 
to 4 mm of the corneoscleral limbus) 
confirmed that these cells also had the 
same morphologic changes as those seen 
centrally. Cases in Grade 2 (moderately 
affected corneas) had increased pleomor- 
phism of the endothelial cells, with nu- 
merous kite-shaped cells (often oriented 
around a small cell), and enlargement of 
the dark areas or black-out areas within 
cells. These blacked-out areas would 
sometimes extend to the cell margin but 





Fig. 1 (Hirst and associates). Case 9. Right eye. Specular microscopy and schema of Grade 1 endothelial 


changes. 
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did not appear to cross cell boundaries 
(Fig. 2). In Grade 3 (markedly affected 
corneas), the endothelial layer was no 
longer recognizable as a mosaic of cells, 
although careful examination indicated 
that the blacked-out areas within cells 
were abutting each other rather than 
crossing cell boundaries, and there was 
mirror imaging of the cell pattern (Fig. 3). 
Even with this degree of endothelial mor- 
phologic abnormality, a clear endothelial 
visualization could be obtained and good 
photographs taken. 

In all of these stages of endothelial 
abnormality, a great degree of uniformity 
existed throughout each of the 35 or more 
photographs taken from any one cornea. 
We also found marked similarity between 
different corneas that were judged to have 
the same grade of abnormality. No signif- 
icant difference in the endothelial mor- 
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phology and abnormalities in patients 
with Chandler’s syndrome as compared 
with essential iris atrophy patients was 
noted. However, in the one patient with 
iris nevus syndrome, the endothelial cells * 
were abnormally large, with considerable 
pleomorphism, but without the other fea- 
tures described above. This appeared to 
be a uniform change throughout the areas 
photographed, with no areas of gross en- 
dothelial distortion. 

The two patients who had had penetrat- 
ing keratoplasty in the affected eye 
showed changes similar to those seen in 
other keratoplasty patients: enlarged, 
slightly pleomorphic cells, but with no 
evidence of recurrence of the iridocorneal 
endothelial abnormalities. 

Of the six patients who were thought 
clinically to have some minor endothelial 
changes in the cornea of the unaffected 





Fig. 2 (Hirst and associates). Case 10. Right eye. Specular microscopy and schema of Grade 2 endothelial 


changes. 
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Fig. 3 (Hirst and associates). Case 11. Left eye. Specular microscopy and schema of Grade 3 endothelial 


changes. 


eye, three showed distinct endothelial 
pleomorphism by specular microscopy, 
one had typical cornea guttata, and two 
appeared to be entirely normal. However, 
of the other 11 patients who were thought 
to have normal endothelia by slit-lamp 
examination of the unaffected eye, eight 
showed considerable endothelial cell 
pleomorphism by specular microscopy 
(Fig. 4), whereas only three were essen- 
tially normal. 

Despite widespread and gross endothe- 
lial distortion, most of the affected cor- 
neas maintained a normal corneal thick- 
ness and clarity, although one patient had 
bullous keratopathy that prevented visua- 
lization of the endothelium by specular 
microscopy. 

We found no relation between the 


known duration of the disease and the 
degree of endothelial abnormality, and 
also no apparent relation between the 
degree of pleomorphism in the unaffected 
eye and the duration of the disease in the 
affected eye. Even in patients with mini- 
mal to moderate angle involvement, spec- 
ular microscopy of the central endotheli- 
um sometimes revealed Grade 3 endothe- 
lial changes. 

In the masked recognition of endotheli- 
al photographs from patients with the 
iridocorneal endothelial syndrome, the 
observer (L.W.H.) was able to differenti- 
ate the iridocorneal endothelial photo- 
graphs correctly from those of the other 
abnormal endothelial states in 15 of 17 
eyes. In the two misidentified cases, the 
extreme degree of involvement by the 
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Fig. 4 (Hirst and associates). Clinical photographs and corresponding specular micrographs of the 
affected right eye (top left and center) and unaffected left eye (top right and bottom) in Case 8. Arrows 
indicate the largest and smallest cell size in specular micrograph from clinically unaffected eye of this 


27-year-old patient (bottom). 


iridocorneal endothelial syndrome left 
few typical features to differentiate it 
from severe Fuchs’ dystrophy. 


DISCUSSION 


The clinical assessment of the 17 pa- 
tients included in this study confirms 
previous findings of the common features 


in these three syndromes.!*-56 The slit- 
lamp appearance of the endothelium does 
not appear to be diagnostic in these con- 
ditions, and the changes can be readily 
confused with cornea guttata, except for 
the unilateral tendency in the present 
group. The maintenance of excellent vi- 
sion in most of these patients, even in the 
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face of severe endothelial abnormalities, 
suggests an entirely different anatomic 
and functional change in these endothelia 
as compared to the diffuse involvement in 
Fuchs’ dystrophy. Although a previous 
report® suggested that the specular micro- 
scopic changes in«Chandler’s syndrome 
can be confused with cornea guttata, we 
found that the clinical specular micro- 
scopic appearance in the iridocorneal en- 
dothelial syndrome is distinguishable 
from other diseases involving the endo- 
thelium that are observable by specular 
microscopy, except for extreme degrees of 
the iridocorneal endothelial syndrome 
and Fuchs’ dystrophy. 

Only one patient in the 17 studied had 
bullous keratopathy that made endotheli- 
al visualization impossible. All the other 
corneas maintained normal thickness and 
clarity, and the endothelial layer was easi- 
ly observed. This is unlike the observa- 
tion of confluent cornea guttata in Fuchs’ 
dystrophy, in which minimal corneal 
edema will often obscure underlying en- 
dothelial abnormalities. Although early 
corneal edema with slight intraocular pres- 
sure rise has been reported as one of the 
features of Chandler’s syndrome,*® this 
edema was previously noted early in the 
morning, whereas our patients were ex- 
amined later in the day. 

In many of our patients, most of the 
anterior chamber angle on gonioscopic 
examination was closed by peripheral an- 
terior synechiae, and the endothelial ab- 
normalities were advanced. In two affect- 
ed eyes (Cases 1 and 9), less than 25% of 
the angle was involved, yet the central 
endothelial abnormalities were of similar 
severity to those of eyes with greater 
angle closure. Although more patients 
with early involvement should be exam- 
ined, considerable endothelial abnormal- 
ity in the central cornea can occur before 
extensive formation of peripheral anterior 
synechiae. Thus, the endothelial changes 
may be primary in this condition, with 
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peripheral anterior synechiae, iris atro- 
phy, and iris nodule or nevus formation 
occurring secondary to endothelial migra- 
tion onto the anterior iris surface. 

In our patient with the iris nevus syn- 
drome, the appearance of the endotheli- 
um by specular microscopy was different 
from that of all the other patients. This 
patient also had a late age of onset, bilat- 
eral glaucoma (with an open angle in the 
eye unaffected by iris nevus syndrome), 
and has had filtration surgery on the af- 
fected eye. Therefore, this patient's eye 
may not be representative of all eyes with 
the iris nevus syndrome. Further specular 
microscopic studies are needed to deter- 
mine whether there is a different, or simi- 
lar, endothelial abnormality in the iris 
nevus syndrome as compared to the other 
two iridocorneal endothelial syndrome 
entities. 

Although the iridocorneal endothelial 
syndrome may represent another of the 
mesodermal dysgenesis states, the ready 
diagnosis by specular microscopy of the 
two patients with Rieger's syndrome who 
were at first erroneously included in our 
study group suggests that the endothelial 
abnormalities differ in these two groups. 

Although our finding of endothelial cell 
pleomorphism in the unaffected eyes can- 
not yet be substantiated quantitatively, 
our definite qualitative impression that 
the degree of pleomorphism was out of 
proportion to the age of the patient raises 
the possibility that there is bilateral (al- 
though unequal) involvement of the eyes 
in many, if not all, patients with the 
iridocorneal endothelial syndrome. Bilat- 
eral involvement has previously been 
clinically observed in essential iris atro- 
phy and Chandler’s syndrome.*1°? We 
have no explanation from our clinical 
findings in this study for the usual in- 
creased involvement unilaterally. We do 
not believe that the increased endothelial 
changes can be accounted for by topical 
medication or surgery. Although the pa- 
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tients in Cases 1, 2, and 11 had not 
received ocular medications or surgery, 
they demonstrated typical endothelial 
changes, whereas in Case 6, the use of 
epinephrine produced no evidence of 
changes similar to the iridocorneal endo- 
thelial syndrome. Only a long-term study 
can enable us to determine whether the 
endothelial changes in either the initially 
affected or in the clinically uninvolved 
eye increase in severity with the duration 
of the disease. 

There are numerous methodologic 
problems with clinical specular micros- 
copy as a quantitative and qualitative 
method for endothelial studies. In partic- 
ular, sampling difficulties and observer 
bias make attempted quantitation of un- 
proved value in endothelial states in 
which the regular mosaic pattern has 
been lost. In the present study, the consis- 
tent widespread nature of the endothelial 
changes in all areas viewed—often, two to 
three times the number of areas viewed 
than were photographed—suggests, how- 
ever, that valid qualitative statements can 
be made about the structure of the endo- 
thelium in the iridocorneal endothelial 
syndrome. The failure to observe gross 
endothelial changes in the unaffected 
eyes by clinical specular microscopy, de- 
spite apparent glit-lamp abnormalities, 
could well be related to the sampling 
problems with the clinical specular mi- 
croscope. 

The failure of the clinical specular mi- 
croscope to show adequately the periph- 
eral endothelium in affected eyes limits 
the observation of endothelial changes 
close to the areas where the broad periph- 
eral anterior synechial adhesions occur. 
Despite published reservations about this 
method for quantitative examination of 
the endothelium in various pleomorphic 
endothelial states, the qualitative use of 
this machine in disease states in which 
the endothelium appears to be diffusely 
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involved is valid. In this study we were 
able to use the specular microscope to 
differentiate mesodermal dysgenesis (Rie- 
gers syndrome), Fuchs’ dystrophy, and , 
traumatic endothelial changes from the 
changes of the iridocorneal endothelial 
syndrome. 


SUMMARY 


Clinical specular microscopic examina- 
tion of 17 patients with features common 
to the iridocorneal endothelial syndrome 
(including Chandlers syndrome, iris 
nevus syndrome, and essential iris atro- 
phy) showed pathognomonic endothelial 
changes and no areas of normal endothe- 
lial mosaic. Even in those patients with 
minimal anterior synechiae, gross central 
endothelial changes could be found, sug- 
gesting that the endothelial changes are 
primary and not secondary to the iris- 
corneal adhesions. Specular microscopy 
of the clinically uninvolved contralateral 
eye in these patients revealed frequent 
endothelial cell pleomorphism incom- 
mensurate with the patients age. This 
study also confirmed the value of the 
specular microscope for qualitative endo- 
thelial observations. 
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Fifty years ago this month in The Journal: 
THE ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY 

After several meetings and much discussion of the possibilities, 
needs, and feasibility of such an organization, the Association for 
Research in Ophthalmology has completed its preliminary organi- 
zation, and proposes to hold its first meeting for one day during 
the meeting of the American Medical Association in Detroit in 
June. The day of the meeting will probably be Tuesday the twenty- 
fourth. The Association is modeled on the similar Association for 
Research in Neurology. It is proposed to have one meeting a year, 
for one or two days, and to devote the time to the consideration of 
one subject, which will be covered from different angles by differ- 


ent contributors. 
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MANAGEMENT OF THYGESON’S SUPERFICIAL 
PUNCTATE KERATITIS 


DANIEL B. GOLDBERG, M.D., DAVID J. SCHANZLIN, M.D., 
AND STUART I. BROWN, M.D. 
Pittsburgh, Pennsylvania 


Thygeson’s superficial punctate kerati- 
tis is a well-defined clinical entity.1~6 It 
occurs at any age and manifests as bilater- 
al, coarse punctate opacities that stain 
variably with fluorescein. The course is 
characterized by multiple exacerbations 
and remissions, which continue for at 
least three years before all signs and irri- 
tative symptoms disappear.!~4 The dis- 
ease has been shown to continue in one 
patient for 16 years without healing. In 
this patient, subepithelial scarring was 
observed, possibly because of the pro- 
longed presence of the epithelial lesions." 

The only known treatment for Thyge- 
son's superficial punctate keratitis is topi- 
cally applied corticosteroids, which usu- 
ally result in relief of the irritative symp- 
toms and often resolves the epithelial 
lesions. Complications associated with 
the prolonged use of corticosteroids in 
this disease have been ocular hyperten- 
sion and cataracts.4 In view of the occa- 
sional ineffectiveness of corticosteroids,> 
their potential for complications, and the 
possibility of’ corneal scarring with the 
prolonged presence of the signs of this 
disease,*:7 we present an alternative meth- 
od for the treatment of Thygeson’s super- 
ficial punctate keratitis. 


CASE REPORTS 


Case I—A 31-year-old woman developed a for- 
eign body sensation and epiphora in both eyes in 
January 1978. On examination she had characteristic 
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findings of Thygeson’s superficial punctate keratitis 
and was treated with topical corticosteroids. This 
resulted in partial resolution of symptoms for two 
weeks, however, her symptoms subsequently re- 
turned. Despite numerous therapeutic trials with 
various topical corticosteroids and antibiotics, she 
became increasingly symptomatic and complained 
of diminishing vision when referred to us in January 
1979. On examination the best corrected visual 
acuity was R. E.: 6/21 (20/70) and L. E.: 6/60 
(20/200). The only abnormalities noted with slit- 
lamp examination were numerous slightly elevated 
coarse punctate epithelial lesions that stained vari- 
ably with fluorescein, and were randomly distribut- 
ed over both corneas. The results of the remainder of 
the examination were normal. A superficial biopsy 
specimen of one of the epithelial lesions was ob- 
tained from the right cornea and a pressure patch 
was placed over the right eye. On the following day, 
a decrease in number and size of the lesions was 
noticed in the right cornea. The lesions recurred 
after three days with no further interventions, and 
resolved again after a second trial with patching for 
24 hours. In February 1979, the patient was fitted 
with extended-wear soft contact lenses in both eyes 
and the epithelial lesions resolved almost complete- 
ly with some residual subepithelial opacities 
(Figs. l and 2). Visual acuity improved to 6/12 
(20/40) in both eyes. 

Case 2—A 41-year-old man was examined in May 
1979 because of a 16-year history of Thygeson’s 
superficial punctate keratitis that had been diag- 
nosed by Phillips Thygeson, M.D. The patient, a 
physician, treated himself with varying amounts of 
topical medrysone each day, which improved his 
vision but only partially relieved his constant for- 
eign body sensation and mild photophobia. Howev- 
er, even with frequent applications of topical corti- 
costeroids, he has never had complete relief of signs 
or symptoms. On examination his visual acuity was 
6/6- (20/20-) in both eyes. The slit-lamp examination 
revealed approximately eight to ten coarse, punctate 
epithelial opacities in both corneas. The results of 
the remainder of the examination were normal. In 
May 1979, the patient was fitted with extended-wear 
soft contact lenses in both eyes, with immediate and 
total resolution of his discomfort. Within 36 hours 
the epithelial lesions disappeared except for faint 
superficial scars in the area of three of the opacities 
in the right eye and four in the left eye. The lenses 
were removed for 24 hours and the epithelial lesions 
reappeared. Recently, the patient has gremoved the 
lens before sleep each night and the lesions have not 
reappeared. 

Case 3—A 12-year-old girl developed photopho- 
bia and foreign body sensation in both eyes during 
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Fig. 1 (Goldberg, Schanzlin, and Brown). Case 1. 
Right cornea showing numerous coarse punctate 
epithelial opacities while being treated with daily 
topical corticosteroids. 


August 1978. On examination she had many dis- 
crete, coarse epithelial lesions typical of Thygeson’s 
superficial punctate keratitis in both corneas that 
responded to topical corticosteroids with disappear- 
ance of many of the lesions and relief of symptoms. 
In November 1978, the lesions returned and treat- 
ment with topical corticosteroids (Cortisporin) re- 





Fig. 2 (Gobédberg, Schanzlin, and Brown). Case 1. 
Right cornea after 48 hours of soft-lens wear show- 
ing almost complete resolution of epithelial opaci- 
ties. 
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sulted only in symptomatic relief without clearing 
of the lesions. She was maintained on a regimen of 
topical corticosteroids (medrysone) four times a day 
until May 1979. At this time visual acuity was 6/9 
(20/30) in both eyes with more than 15 epithelial 
opacities that stained variably in each cornea. Be- 
cause of the persistence of the epithelial lesions, as 
well as the dependence on frequent topical cortico- 
steroids to maintain symptomatic relief, the patient 
was fitted with extended-wear soft contact lenses 
(Bausch and Lomb Plano T), first in her right eye, 
and one week later, in her left eye. This has resulted 
in resolution of the epithelial lesions and sympto- 
matic relief without medications up to the present 
time. 

Case 4—A 27-year-old man had an 11-year history 
of Thygeson’s superficial punctate keratitis, which 
was originally diagnosed by Phillips Thygeson, 
M.D. He was treated with daily topical medrysone 
or fuorometholone regularly for many years. One 
year ago he stopped the use of topical corticosteroids 
because he was warned of the possible complica- 
tions from their long-term use. Since then he has had 
recurrent episodes of irritation and blurring of vi- 
sion averaging several days each month, In April 
1979, he was first examined by us; he had best 
corrected visual acuity of R. E.: 6/9 (20/30) and 
L. E.: 6/12 (20/40). The slit-lamp findings were 
characteristic of Thygeson’s superficial punctate 
keratitis, with multiple lesions randomly distributed 
over both corneas that showed variable staining 
with fluorescein. Two peripheral lesions had obvi- 
ous associated scarring and one was vascularized. A 
pressure patch was applied over the left eye for 24 
hours, and a marked improvement in symptoms and 
epithelial lesions was observed. Subsequently, the 
patient was fitted with several extended-wear soft 
contact lenses. Although the epithelial lesions re- 
solved while wearing the lenses, the conjunctival 
vessels became hyperemic and the patient com- 
plained of discomfort after prolonged wear of the 
lenses. He has been scheduled for refitting of soft 
contact lenses for daytime wear. 


DISCUSSION 


In all four of our cases, rapid resolution 
of the epithelial lesions occurred with 
symptomatic relief after patching for 24 
hours. Similarly, in all cases the use of 
therapeutic soft contact lenses resulted in 
almost complete resolution of the lesions, 
and dramatic immediate relief of discom- 
fort. As yet, one of the patients (Case 4) 
has not been able to comfortably wear 
soft lenses for extended periods. The 
remaining three patients have tolerated 
extended wear of soft contact lenses ac- 
companied by relief of both signs and 
symptoms. Removal of the lenses for 48 
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hours has resulted in return of the lesions. 
The follow-up period of these patients is 
too short to know if this approach to 
therapy will hasten the final resolution of 
the disease. 

Although the mechanism of this re- 
sponse to patching or therapeutic soft 
contact lenses is speculative, the phenom- 
enon suggests that exposure may be in- 
volved in the pathogenesis of the corneal 
epithelial lesions in Thygeson’s superfi- 
cial punctate keratitis. Previous studies 
have not conclusively shown an etiologic 
agent, although a viral cause has been 
suggested.?: 8 

Prolonged presence of the disease ap- 
pears to have the potential for subepithe- 
lial corneal scarring and vascularization,” 
and complications from the use of topical 
corticosteroids have occurred.4 Addition- 
ally, corticosteroids do not always relieve 
the signs or symptoms of Thygeson’s 
superficial punctate keratitis.5 The use 
of therapeutic soft contact lenses may 
provide an alternative to topical cortico- 
steroids in the treatment of Thygeson’s 
superficial punctate keratitis. Forstot and 
Binder® reported the improvement and 
relief of symptoms in three patients. 
However, further study and longer 
follow-up is necessary before long-term 
use can be advogated. 


SUMMARY 


Four patients had Thygeson’s superfi- 
cial punctate keratitis of one to 16 years’ 
duration. One patient was completely un- 
responsive to topical corticosteroids, and 
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the remaining three patients had only 
partial resolution of signs or symptoms 
while using topical corticosteroids. In all 
cases, rapid resolution of the epithelial 
lesions occurred with symptomatic relief 
after patching for 24 hours or after the use 
of therapeutic soft contact lenses. Three 
of the four patients have tolerated daily or 
extended wear of soft contact lenses ac- 
companied by relief of both signs and 
symptoms. 

The use of therapeutic soft contact 
lenses may provide an alternative to topi- 
cal corticosteroids in the treatment of 
Thygeson’s superficial punctate keratitis. 
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ICHTHYOSIS HYSTRIX (EPIDERMAL NEVUS SYNDROME) 
AND COATS’ DISEASE 
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The epidermal nevus syndrome con- 
sists of any one or a combination of 
epidermal nevi described as nevus unius 
lateris, ichthyosis hystrix, linear nevus 
sebaceous, or congenital acanthosis nigri- 
cans. Additionally, adnexal tumors (or- 
ganoid nevi) such as syringocystadenoma 
papilliferum (apocrine gland tumor), 
nevus sebaceous of Jadassohn, eccrine 
gland, and duct tumors are seen in these 
patients. Most cases arise sporadically but 
there is a suggestion of autosomal domi- 
nant transmission in some patients. Asso- 
ciated pigmentary disturbances, namely, 
hypopigmentation, café-au-lait spots, 
junctional nevi, and intradermal nevi, 
have been described as well as the vascu- 
lar lesions of extranuchal nevus flammeus 
and cavernous hemangiomas. Fibrovas- 
cular lesions such as sclerosing hemangi- 
omas and the cutaneous malignancies— 
keratoacanthoma, basal cell carcinoma, 
and squamous cell carcinoma—have also 
been reported. 

Somatic anomalies largely involving 
the skeletal and central nervous systems 
have been noted with considerable fre- 
quency in the epidermal nevus syndrome. 
Primary anomalies of bone formation in- 
clude incomplete formation of the ankle, 
foot, phalanges, and vertebrae; hyper- 
trophy of the frontal bones, clavicles, and 
bones of the extremities secondary to 
localized giantism; or hypoplasia of the 
sphenoid bones, iliac wings, pubic bones, 
and long bones of the limbs. Secondary 
bony complications are atrophy, ankylo- 
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sis, vitamin D-resistant rickets, and amel- 
oblastoma in the mandible. Bone cysts 
have been described in the humerus, fe- 
mur, tibia, and mandible. The effects of 
the bone changes are clinically manifest 
as limb hypertrophy, asymmetry of the 
skull and orbits, short limbs, talipes 
equinovarus, genu valgum, kyphoscolio- 
sis, frontal bossing, saddle deformity of 
the nasal bridge, spontaneous fractures, 
rickets, brachydactylia, camptodactylia, 
and clinodactylia. 

Central nervous system abnormalities 
include mental retardation, cortical atro- 
phy, hydrocephalus, focal and grand 
mal epilepsy, hyperkinesia, cerebrovas- 
cular tumors (hemangioma, astrocytoma) 
and malformations, cerebrovascular acci- 
dents, hemiparesis, quadriplegia, cranial 
nerve and cranial nuclei abnormalities 
(mostly sixth, seventh, and eighth nerve 
involvement), and cortical blindness. 
Other abnormalities or diseases reported 
with the epidermal nevus syndrome are 
horseshoe-shaped kidney, decreased re- 
nal tubular reabsorption of phosphate, 
coarctation of the aorta, intrahepatic cys- 
tic biliary adenomas, patent ductus arteri- 
osus, chronic upper respiratory tract in- 
fections, otitis media, and systemic ma- 
lignancy at a young age including Wilms’ 
tumor, nephroblastoma, bilateral salivary 
gland adenocarcinoma, carcinoma of the 
esophagus and stomach, and mammary 
adenocarcinoma.!~4 

Ocular abnormalities have been noted 
as an important part of this syndrome. 
The ocular abnormalities tend to occur on 
the same side as the nevi but do not 
require the presence of nevi involving the 
face or scalp. Blepharoptosis and a fibro- 
ma on the bulbar conjunctiva have been 
described in a patient with a minimum 
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paresis of the ipsilateral arm.* Blepharo- 
ptosis has been seen in a patient with 
oculomotor nerve palsy with pupillary 
sparing.» Antimongoloid eyelid fissures 
and eyelid colobomata have been report- 
ed as well as horizontal and rotary nystag- 
mus, esotropia, and facial nerve paraly- 
sis.6-8 Numerous descriptions of associat- 
ed conjunctival tumors include epibulbar 
lipodermoids, bulbar dermoids with pan- 
nus formation, fibromata, teratoid tumors, 
choristomas, and hamartomas.46-7:9-10 
These tumors often contain aberrant lac- 
rimal glands, sebaceous glands, cartilage, 
and immature hair follicles. Corneal 
opacities, corectopia and colobomata of 
the iris are also seen.!7 

These reports do not always include 
dilated ocular fundus examination. Ocu- 
lar fundus findings described include 
chorioretinal colobomata, a markedly 
cupped optic disk without glaucoma, and 
peripapillary ectasia.1°°7!9 The case of a 
10-year-old boy with extensive oral mal- 
formation described as “totally blind in 
the left eye and partially blind in the right 
eye,’ without further information con- 
cerning ocular examination, has been re- 
ported.!! Another patient had bilateral 
lipodermoids of the conjunctivae, vascu- 
larization of the left cornea, bilateral su- 
perior colobomas of the irides, gener- 
alized retinal degeneration, and coloboma 
of the choroid and retina inferotemporal 
to the disk in the right eye, with no 
fundus details other than a red reflex 
visible in the left eye.!? 

We describe herein a 4-year-old girl 
with the ichthyosis hystrix variant of the 
epidermal nevus syndrome and ocular 
fundus findings of Coats’ disease causing 
bilateral decreased visual acuity. 


CASE REPORT 


The patient was first seen here when she was 4 
months old. The infant was full term and had had an 
uncomplicated delivery with a birth weight of 3,600 
g (7 lb 15 oz). The mother had a history of epilepsy 
but was not taking anticonvulsant medication dur- 
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ing the pregnancy. There was no history of maternal 
prenatal illness. The mother had noted an erythema- 
tous rash with blisters on the infant's face, neck, 
chest, back, arms, and legs at birth. Some of these 
lesions became hypopigmented after two to four 
months, whereas others on the face and neck became 
rougher to the touch and hyperpigmented. When 
first examined the infant had a weight, length, and 
head size that were within normal limits for her age. 
The occiput was somewhat flattened and develop- 
ment was thought to be delayed. Whorls of palpable, 
rough-textured, hypopigmented lesions were noted 
on the skin of the chest, back, and extremities with 
multiple verrucous hyperpigmented lesions on the 
face and neck. A submucous cleft in the posterior 
region of the hard palate and a bifid uvula were 
noted. 

When she was 21 months of age, developmental 
evaluation showed a slight delay in all areas but 
visual discrimination in the 16-month-old age range 
was described as one of her strengths. 

At the age of 25 months, an esotropia of the right 
eye, which measured approximately 20 diopters 
Hirschberg, was noted. When the left eye was oc- 
cluded, nystagmoid movements were noted in the 
right eye and the patient had great difficulty in 
fixating with the right eye. 

Further developmental evaluation at 35 months of 
age revealed good eye-hand coordination with an 
overall motor and mental level of age 15 months. 
When the patient was 4 years old, an otolaryngologic 
consultation was obtained because of recurrent 
upper respiratory tract infections and serous otitis 
media which seemed to impair the child’s hearing. 
Antibiotic therapy was unsuccessful and bilateral 
myringotomies with the insertion of tubes were 
performed which dramatically improved the pa- 
tient’s hearing. The patient’s blood pressure at this 
time was 104/60 mm Hg. Ophthalmological evalua- 
tion was also obtained but visual acuity measure- 
ment was not possible. Examination with the patient 
under general anesthesia with atropine retinoscopy 
revealed a refractive error in the right eye of plano 
+3.00 x 90 and in the left eve +2.00 +1.75 x 90. 
Corneal diameters were 10 mm horizontal and 
9.5 mm vertical in each eye. The anterior segments 
were within normal limits and the intraocular pres- 
sure was 5/5.5 mm Hg (Schigtz) in both eyes. Fun- 
dus examination with the pupils dilated using the 
indirect ophthalmoscope showed the presence of 
multiple hard yellow exudates with pigment mot- 
tling in the posterior pole and midperiphery of the 
right eye. There was a small focus of fibrous tissue 
near the foveola (Fig. 1). In the far periphery there 
were multiple saccular retinal vascular dilatations, 
telangiectases, and adjacent areas of small vessel 
nonperfusion with retinal edema, hard yellow exu- 
dates, and subretinal fluid creating a shallow pe- 
ripheral retinal separation (Fig. 2), Some of the 
small peripheral retinal venules were sheathed. In 
the left eye there was a more extensive foveolar and 
macular hard yellow deposit with an overlying sec- 
ondary retinal hemorrhage (Fig. 3). We noted diffuse 
hard yellow exudates in the posterior pole extend- 
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Fig. 1 (Burch, Leveille, and Morse). Fundus pho- 
tograph of the right eye showing multiple hard 
yellow exudates in the posterior pole which were 
secondary to peripheral retinal vascular abnormali- 
ties. 


ing slightly peripheral to the retinal vascular arcades 
with similar vascular telangiectases, small venule 
sheathing, saccular aneurysms, and areas of small 
vessel nonperfusion in the far periphery (Fig. 4). 
The findings in the left eye were less extensive. 
Dermatology consultation confirmed the clinical 
diagnosis of ichthyosis hystrix with the previously 
described skin lesions (Figs. 5-7). Results of biop- 


Fig. 3 (Bur&h, Leveille, and Morse). Fundus pho- 
tograph of the patient’s left eye showing much more 
extensive hard yellow exudate in the posterior pole 
with a secondary retinal hemorrhage just superior to 
the foveola. 





ICHTHYOSIS HYSTRIX AND COATS’ DISEASE 27 


RIGHT EYE 


Hard yellow exudate %4 Vascular dilations 


A Shallowly separated A Telangiectases 


retina 
Fig. 2 (Burch, Leveille, and Morse). Fundus 
drawing of the right eye, showing saccular vascular 
dilatations and telangiectases (solid black), hard 
yellow exudate (dots), and peripheral shallow retinal 
detachment (lines). 


sies of multiple areas of the skin were consistent 
with a nonepidermolytic variety of systematized 
verrucous epidermal nevus. 

Results of laboratory examination of the urine, 


Fundus 


Fig. 4 (Burch, Leveille, and Morse). 
drawing of the left eye, with peripheral saccular 
vascular dilatations and telangiectases (black areas) 
and hard yellow exudate (dots). 
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Fig. 5 (Burch, Leveille, and Morse). Full-face 
photograph of the patient showing curvilinear ver- 
rucous hyperpigmented skin lesions most promi- 
nent on the nose and above the right eye. She had 
dressings on the ears after ear surgery. 


complete blood cell count, liver functions, and 
serum viscosity were within normal limits. Chest 
x-ray, computed axial tomography scan, and skull 
x-ray showing a brachycephalic skull shape, electro- 
cardiogram, and electroencephalogram were unre- 
markable. Total chole8terol level was 105 mg/dl and 
triglyceride level was 65%. Protein electrophoresis 
showed a slight decrease in total protein level to 
6.30 g/100 ml (normal, 6.5 to 7.9 g/100 ml); albumin, 
3.03 g/100 ml (normal, 3.2 to 5 g/100 ml), and a 
slight increase in the a, fraction to 1.03 g/100 ml 
(normal, 0.3 to 1 g/100 ml), with other values within 
normal limits. Serum lipoprotein electrophoresis 
showed slight increase of a to 33.0% (normal, 3 to 
25%); prebeta, 31.4% (normal, 10 to 25%), and an 
increase in B to 24.5% (normal, 40 to 65%). Hemo- 


and hemoglobin a, 97.1%. 

The patient received cryotherapy to the areas of 
retinal vascular malformation, which resulted in a 
slow reabsorption and disappearance of the retinal 
edema and hard yellow exudate. 


DISCUSSION 


The variants of the dermatologic syn- 
drome now called the epidermal nevus 
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Fig. 6 (Burch, Leveille, and Morse). Photograph 
of the patient's neck showing additional hyperpig- 
mented papillomatous skin lesions. 


syndrome have been previously de- 
scribed under many different names. Skin 
biopsy findings in these patients depend 
to some extent upon the site from which 
the biopsy specimen is taken and modi- 
fied or different histopathologic findings 
are possible in the same patient when 
multiple biopsy specimens are obtained 
from different locations at the same time. 
Most patients with dermatologic prob- 
lems are not seen for careful examination 
by ophthalmologists unless there is some 
manifest ocular abnormality. 

Some previously reported cases lack 
adequate ophthalmologic evaluation 
when describing blindness of unknown 
cause,!! or refer to generalized retinal 
degeneration,!? a term which is not ade- 
quately descriptive. e 

The retinal vascular abnormalities in 
our patient suggest a possible relation to 
those vascular abnormalities or malfor- 
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Fig. 7 (Burch, Leveille, and Morse). Photograph 
of the patient’s back showing the configuration of 
the rough-textured hypopigmented skin lesions. 


mations of the skin and central nervous 
system so commonly reported in this syn- 
drome. 

The retinal vascular changes described 
in Coats’ disease (retinal telangiectasia, 
Leber’s miliary aneurysms) are consid- 
ered to be developmental anomalies with 
telangiectasia or saccular dilatation of the 
retinal vessels associated with areas of 
capillary and small vessel nonperfusion 
over a variable extent of the ocular fun- 
dus. The retinal vascular anomalies may 
decompensate at any age and the resultant 
increased vascular permeability may 
cause varying amounts of intraretinal 
edema, hard yellow exudate, and secon- 
dary transudative’ retinal separation 
which may impair central vision if the 
hard yellow exudate or retinal separation 
extend to involve the macula. The retinal 
vascular malformations described as 
Coats’ disease are nonspecific. They may 
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be related to other developmental abnor- 
malities, as retinal vascular alterations or 
responses such as microaneurysms are 
not a finding isolated to one specific dis- 
ease. 

Our patient was severely handicapped 
because of decreased hearing and visual 
acuity, both of which might have been 
treated at an earlier age with prompt oto- 
laryngologic and ophthalmologic consul- 
tation. A complete ophthalmologic exami- 
nation including indirect ophthalmosco- 
py with scleral indentation should be part 
of the evaluation of all young patients 
with extensive cutaneous or other system- 
ic malformations or anomalies. In pa- 
tients with hard yellow exudates in the 
posterior pole a careful search of the 
fundus periphery for vascular abnormal- 
ities should be made. Occasionally, the 
hard yellow exudates are unrelated to 
nearby visible incompetent vascular mal- 
formations and are the result of lesions in 
the far retinal periphery. With adequate 
photocoagulation or cryotherapy of the 
peripheral vascular abnormalities the sec- 
ondary retinal edema and hard yellow 
exudate will reabsorb over a period of 
weeks to months. Early treatment of in- 
competent, leaking peripheral retinal vas- 
cular malformations before secondary 
macular involvement may prevent loss of 
central vision. 


SUMMARY 


A 4-year-old girl had the ichthyosis 
hystrix variant of the epidermal nevus 
syndrome with ocular fundus manifesta- 
tions of Coats’ disease. Her hearing was 
impaired because of serous otitis media 
and her visual acuity decreased because 
of hard yellow exudate in the macula as a 
result of decompensation and plasma 
leakage from the peripheral retinal vascu- 
lar anomalies. Treatment of the vascular 
malformations with cryotherapy resulted 
in a reabsorption of the retinal edema and 
hard yellow exudate. 
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BIRDSHOT RETINOCHOROIDOPATHY 
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Baltimore, Maryland 


Many varieties of intraocular inflam- 
mation remain difficult to diagnose and 
treat. Maumenee! has emphasized the im- 
portance of the accurate delineation of 
syndromes, even though a causative agent 
is unknown and the pathogenesis may be 
uncertain at the time of description. Care- 
ful morphologic classification of previ- 
ously undescribed entities provide a basis 
for further elaboration and comparison of 
such disorders by other observers. Exam- 
ples of this approach are toxoplasmic reti- 
nitis, histoplasmic choroiditis, and nema- 
tode endophthalmitis. The classification 
of intraocular inflammation into entities 
is even of value in those instances where 
the pathogenesis and cause of the condi- 
tion remain totally unknown. A typical 
example is the so-called pars planitis syn- 
drome (peripheral posterior segment in- 
flammation, vitreous opacities, and 
edema of the posterior pole),? which has 
variously been referred to as chronic 
cyclitis and peripheral uveitis, among 
other terms.*~7 The value of accurately 
describing such entities of unknown 
pathogenesis and cause is that it allows 
the clinician to predict the course of the 
disease and to recognize deviations from 
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the usual pattern. This approach should 
prevent the splitting of a single entity into 
multiple diagnoses based on secondary 
complications. The delineation of such 
clinical entities allows the clinical inves- 
tigator to evaluate long-term follow-up, 
the usefulness of therapy, and even histo- 
logic correlations.®~!° 

The type of intraocular inflammation 
that we describe herein is characterized 
by many clinical signs common to pars 
planitis, but occurs in the absence of the 
characteristic vitreous changes overlying 
the pars plana and peripheral retina, par- 
ticularly inferiorly. This new syndrome, 
birdshot retinochoroidopathy, has dis- 
tinctive, multiple depigmented spots at 
the level of the retinal pigment epitheli- 
um. We present a morphologic descrip- 
tion of this syndrome and case reports. It 
has been difficult to coin an appropriate, 
concise, yet encompassing term for this 
entity. The term birdshpt retinochoroid- 
opathy has been chosen because of the 
multiple, small, white spots that fre- 
quently have the pattern seen with bird- 
shot in the scatter from a shotgun. 

Birdshot retinochoroidopathy is char- 
acterized by a number of signs of intraoc- 
ular inflammation common to pars plani- 
tis. These include: (1) a quiet eye, rarely 
red or injected, never painful; (2) mini- 
mal, if any, anterior segment inflamma- 
tion, but occasional keratic precipitates 
on the corneal endothelium and angle, 
and occasional ray and cell; (3) chronic 
inflammation with cells or particulate 
matter in the vitreous, anterior as well as 
posterior; (4) retinal vascular leakage, 
particularly prominent in the perifoveal 
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capillaries, which leads to cystoid macu- 
lar edema and, occasionally, disk edema. 

The clinical features that distinguish 
this syndrome from pars planitis include: 
(1) no snowballs or snowbank, that is, 
vitreous opacities overlying the pars 
plana, the classic sign of pars planitis; 
(2) cream-colored or depigmented spots, 
usually discrete and scattered throughout 
the fundus (Fig. 1). These depigmented 
spots, the most distinctive sign of this 
syndrome, appear at the level of the reti- 
nal pigment epithelium, but, on occasion, 
suggest an even deeper infiltrate. They do 
not have the atrophic appearance charac- 
teristically seen in the presumed ocular 
histoplasmosis syndrome. These spots 
can be confluent and actually appear to 
radiate out from the optic nerve in some 
instances. 


CASE REPORTS 


Case 1—A 35-year-old woman first came here in 
May 1955 with decreased vision and uveitis of at 
least three years’ duration. At that time, her best 
corrected visual acuity was R.E.: 6/21 (20/70) and 
L.E.: 6/60 (20/200). The anterior segments showed 
no evidence of inflammation. She had bilateral cys- 
toid maculopathy and a low-grade chorioretinitis. 
The optic nerve heads were normal. She returned in 
1963, at which time visual acuity was less than 6/120 
(20/400) in both eyes. Many cells in the anterior 
vitreous of both eyes were evident. Additionally, she 
had a serous detachment located approximately 7 
disk diameters to tĦe temporal side of the optic 
nerve head. No infiltrate over the pars plana was 
noted. The depigmented spots characteristic of this 
syndrome were scattered throughout the periphery 
of the fundus. In October 1975, her visual acuity 
had decreased to R.E.: 6/240 (5/200) and L.E.: 6/170 
(7/200). Visual acuity had been stable at this level 
for four years, and the inflammatory reaction was as 
quiet as the referring physician had ever noted it to 
be. Posterior subcapsular cataracts had developed, 
but were not a significant factor in the patient’s 
visual impairment. Vitreous cells and the character- 
istic depigmented spots persisted in both eyes. The 
optic nerves were pale and the vessels markedly 
attenuated. It was difficult to identify some of the 
major retinal arteries on ophthalmoscopic examina- 
tion, although they were readily identified on fluo- 
rescein angiography. The visual fields were marked- 
ly constricted. 

Case 2—In April 1964, a 36-year-old woman was 
referred here for examination after an eight-month 
history of decreased vision for which uveitis had 
been diagnosed. On examination at that time, visual 
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acuity in the right eye was 6/4.5 (20/15) and best 
corrected visual acuity in the left eye was 6/7.5 
(20/25). There were a few keratic precipitates and 
some particulate matter in the anterior vitreous of 
the left eye. Also noted were slight disk edema and 
dilatation of the retinal vessels, as is seen in the pars 
planitis syndrome, but there was no pars plana 
exudate inferiorly. Results of a systemic examina- 
tion were unrevealing at that time. 

Visual acuity dropped to R.E.: 6/7.5 (20/25) and 
L.E.: 6/12 (20/40) in June 1964. In August 1964, her 
visual acuity returned to R.E.: 6/6—2 (20/20—2) and 
L.E.: 6/9 (20/30). However, in September 1965, her 
visual acuity in the left eye had decreased to 6/60 
(20/200). Fluorescein angiography showed dilated 
veins and diffuse capillary leakage in the macula. In 
November 1967, a large serous detachment of the 
sensory retina developed that covered 5 disk diame- 
ters in the left eye. In January 1972, visual acuity in 
the right eye had decreased to 6/12 (20/40). A course 
of 50 mg of prednisone per day and 400 rads of 
radiation to the posterior segment of both eyes was 
administered. Diffuse leakage from the retinal ves- 
sels, particularly the venular side of the retinal 
capillary network, persisted. As of January 1974, 
visual acuity was further decreased to R.E.: 6/24 
(20/80) and L.E.: counting fingers at six inches. The 
classic depigmented spots of the birdshot retinocho- 
roidopathy remained unchanged. A previous serous 
detachment of the right macula had settled sponta- 
neously. In the left eye, there was a large serous 
detachment of the retina and disturbance of the 
pigment epithelium. The patient also developed a 
retinal hole superotemporally in the posterior pole 
of the left eye, which was successfully repaired with 
a scleral buckling procedure in April 1975. In April 
1976, her visual acuity was R.E.: 6/60 (20/200) and 
L.E.: counting fingers. There were at no time any 
systemic or ocular signs to suggest Harada’s syn- 
drome. 

Case 3—A 37-year-old woman had her first evalu- 
ation in August 1978 because of a four-year history 
of decreased vision and evaluation by a number of 
ophthalmologists in the previous three years for the 
signs of intraocular inflammatory disease. On ocular 
examination, visual acuity was R.E.: 6/6— (20/20—) 
and L.E.: 6/7.5+ (20/25+). The anterior segments 
were unremarkable. Ophthalmoscopic examination 
of the right eye showed numerous depigmented 
spots, particularly inferiorly. Vitreous debris was 
noted; however, no frank cystoid edema or optic 
nerve abnormality was noted. Ophthalmoscopic ex- 
amination of the left eye revealed cystoid macular 
edema and possibly some engorgement of the optic 
nerve head. The characteristic depigmented spots 
were prominent. There was no pars plana exudate in 
either eye. The patient did not show any significant 
response to corticosteroid therapy. 

Case 4—A 42-year-old woman was referred here 
because of decreased vision in her Sight eye. Her 
visual acuity had decreased from 6/6 (20/20) to 6/15 
(20/50) in October 1966, two months before her 
initial examination here. On ocular examination, 
best corrected visual acuity was R.E.: 6/15 (20/50) 





Fig. 1 (Ryan and Maumenee). Case 9. October 1977, two years after onset. Top left, Superotemporal to optic 
nerve in right eye. Apparent is the contrast in size in the discrete and confluent spots (arrows). Top right, Optic 
nerve in right eye. Note the discrete, cream-colored spots just nasal to the disk. Bottom left, Optic nerve in left eye. 
The intraocular inflammation has led to more opacity and a membrane, presumably inflammatory in origin, over 
the optic nerve. The discrete spots are apparent. Bottom right, Inferior to optic nerve in left eye. Note the discrete, 
cream-colored spots that tend to coalesce toward the periphery. 
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and L.E.: 6/6 (20/20). The anterior segments were 
unremarkable. There was no evidence of pars plani- 
tis, but there were numerous depigmented spots 
throughout the fundus, as well as great numbers of 


e vitreous cells. Fluorescein angiography of the right 


eye also showed cystoid maculopathy and serous 
detachment of the macula. A course of systemic 
corticosteroids was prescribed. It was difficult to 
determine whether the improvement was related to 
natural course or to therapy. She has maintained 
6/6— (20/20—) visual acuity in the right eye without 
medications. 

Case 5—A 49-year-old woman first noted de- 
creased vision in March 1972, some 18 months 
before her initial visit here in August 1973. On 
examination, visual acuity was R.E.: 6/30+1 
(20/100+1) and L.E.: 6/7.5+2 (20/25+2). The exter- 
nal and slit-lamp examinations of the anterior seg- 
ments were unremarkable. Ophthalmoscopic exami- 
nation revealed much vitreous debris in the right eye 
and minimal vitreous debris in the left eye. The 
pigmentary abnormality was diffuse and more con- 
fluent than in the other cases. The patient had been 
on chronic systemic corticosteroid therapy and, ad- 
ditionally, was given radiation therapy in September 
1973. There was progressive decrease in visual acu- 
ity in the right eye to 6/120 (20/400), whereas the left 
eye remained 6/6 (20/20) in April 1974. On fluores- 
cein angiography, typical diffuse retinal vascular 
leakage was noted throughout the fundus of the 
right eye. 

Case 6—A 50-year-old man first noted floaters in 
November 1958. At the time of his visit in February 
1959, there was a transient loss of temporal field in 
both eyes. Best corrected visual acuity was 6/4.5+ 
(20/15+) in both eyes. No keratic precipitates or 
other signs of anterior segment inflammation were 
noted. Particulate matter was apparent in the anteri- 
or vitreous. The maculae and disks had a minimal, 
but definite, edematous appearance. He exhibited 
the characteristic retinal pigment epithelial spots 
without pars plana exudate. The patient has had 
recurrent attacks of inflammation. As of 1973, his 
visual acuity remained 6/7.5 (20/25) in both eyes. 

Case 7—A 53-year-old man was referred in Octo- 
ber 1965. At that time, he noted that vision had 
become hazy in his right eye over the previous six 
months. He had congenital esotropia with an ambly- 
opic left eye. In December 1965, visual acuity in the 
right eye was R.E.: 6/21—1 (20/70—1) and L.E.: 6/60 
(20/200). His fundi exhibited a myriad of small, 
white, subretinal depigmented spots, as well as 
macular edema on fluorescein angiography. The 
patient showed no response to systemic corticoster- 
oids or indomethacin (Indocin). As of November 
1971, visual acuity had gradually decreased to R.E.: 
6/21 (20/70) and L.E.: 6/60 (20/200). By July 1975, 
the patient’s visual acuity had deteriorated to 6/60 
(20/200) in both eyes. No significant change in the 
appearance of the fundus was noted. 

Case 8—A 54-year-old woman was referred in 
November 1976 with bilaterally decreased vision of 
16 years’ duration. In 1960, she had noticed dimin- 
ished color vision and a haze that was more promi- 


BIRDSHOT RETINOCHOROIDOPATHY 35 


nent in the right eye than in the left. In 1965, visual 
acuity was recorded as R.E.: 6/15 (20/50) and L.E.: 
6/9 (20/30). She had edema of the posterior pole, 
including the optic disks, and sheathing of the 
retinal vessels. Capillary leakage was shown with 
fluorescein angiography. A diagnosis of bilateral 
posterior uveitis was made, and the patient was 
treated with systemic corticosteroids for one year. 
She has not taken corticosteroids or any other medi- 
cations for her ocular condition in the last ten years. 

On ocular examination, her best visual acuity was 
R.E.: 6/7.5+1 (20/25+1) and L.E.: 6/9 (20/30). Re- 
sults of external and slit-lamp examinations were 
unremarkable. Ophthalmoscopic examination re- 
vealed atypical birdshot retinochoroidopathy with a 
large area of depigmentation in the region of the 
right superotemporal vortex vein. Additionally, 
there was pallor of the right optic nerve head. The 
left eye revealed similar widespread, multiple, small 
spots of depigmentation. The left optic nerve head 
was slightly pale. Significant vitreous debris was 
apparent anteriorly as well as posteriorly. 

Case 9—A 55-year-old man was first seen by us in 
October 1977 because of a history of visual acuities 
recorded as low as 6/30 (20/100) of two years’ 
duration, which he equated with looking through a 
“fine cheesecloth.” On ocular examination, best 
corrected visual acuity was R.E.: 6/9— (20/30—) and 
L.E.: 6/9— (20/30—). Results of slit-lamp examina- 
tion were unremarkable. Ophthalmoscopic exami- 
nation of the right eye showed the retina to be 
diffusely edematous, including extensive macular 
edema (Fig. 1, top left and right, and Fig. 2, bottom 
right). The pigment epithelium exhibited diffuse 
depigmented spots that were confluent in the poste- 
rior pole and extended in a more discrete fashion to 
the equator. The left eye also revealed a prominent 
cystoid macular edema with the appearance of a 
central cyst (Fig. 1, bottom left and right, and Fig. 2, 
top left and right and bottom left). Depigmented 
spots were evident in the periphery. There was no 
exudate over the pars plana. Phe patient showed 
some visual improvement while receiving systemic 
prednisone. 

Case 10—A 55-year-old woman had a history of 
bilateral intraocular inflammatory disease since 
June 1972. She had received corticosteroids, includ- 
ing subtenon injections, but developed cataracts, 
which were successfully removed. Because of per- 
sistent activity of her intraocular inflammatory dis- 
ease, she was referred and first examined by us in 
April 1978. On ocular examination, best corrected 
visual acuity was R.E.: 6/7.5 (20/25) and L.E.: 6/18 
(20/60). External examination revealed the eyes to be 
white and quiet. Slit-lamp examination of the cornea 
revealed a few pigmented deposits, but there was no 
significant inflammation in the anterior segment. 
However, many cells in the vitreous of both eyes 
were evident. Ophthalmoscopic examination of the 
right eye showed broad, splotchy areas of depig- 
mentation of the pigment epithelium, particularly 
prominent in the posterior pole and confluent with 
the optic nerve head, becoming more discrete in the 
periphery. In addition to arteriosclerotic changes, 
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Fig. 2 (Ryan and Maumenee). (Fluorescein angiogram is of the same date and corresponds to the 
photographs in Figure 1.) At the time of examination and photographs, best corrected visual acuity was 6/9 
(20/30) in both eyes. Top left, left eve, 61 seconds. Fluorescein leakage from the optic nerve and retinal 
vessels, as well as accumulation in cystoid pattern, is already apparent. Top right, left eye, 259 seconds. Note 
the periphlebitis with leaking and staining along the major retinal vessels. Leakage from the nerve head is 
prominent. Bottom left, left eye, 475 seconds. Prominent cystoid spaces throughout the papillomacular 
bundle as well as in the macula are filled with fluorescein. Bottom right, right eye, 455 seconds. Fluorescein 
fills the cystoid spaces in the macula. The cystoid maculopathy is not as extensive as that seen in the left eve 


(bottom left). 


narrowing of the arteries was seen. There was no 
exudate over the pars plana. The left eve showed 
minimal pallor of the nerve head and identical scat- 
tered areas of centrally prominent and peripherally 
discrete depigmentation. Pars plana exudate was 
also absent. The patient returned in December 1978, 
at which time visual acuity was R.E.: 6/6 (20/20) and 
L.E.: 6/15 (20/50). 


Case 11—A 60-year-old woman came to us with 
an 18-month history of decreased vision in February 
1977. On ocular examination, visual acuity was 
R.E.: 6/7.5 (20/25) and L.E.: 6/12—1 (20/40—1). One 
crenated, pigmented keratic precipitate in the center 
of the cornea of the left eye was noted. Otherwise, 
the anterior segments were completely normal. Oph- 
thalmoscopic examination of the right eye showed 
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extensive vitreous debris. Ophthalmoscopic exami- 
nation of the left eye showed the optic nerve head to 
be engorged, with numerous depigmented spots 
throughout the fundus. No deposits over the pars 
*plana were evident, but a great amount of vitreous 
debris was noted, exceeding that seen in the right 
eye. Significant cystoid maculopathy was apparent 
despite the great vitreous haze. She did not show 
any response to corticosteroid therapy. The patient 
was last examined in January 1978, at which time 
visual acuity was R.E.: 6/7.5 (20/25) and L.E.: 6/12 
(20/40) with no significant change in ocular status. 

Case 12—A 60-year-old woman was referred in 
October 1971 with bilaterally decreased vision of at 
least ten years’ duration. A thorough systemic medi- 
cal history and examination were unrevealing. Visu- 
al acuity was R.E.: 6/6 (20/20) and L.E.: 6/120 
(20/400). The eyes were white and quiet without any 
anterior segment signs of inflammation. There was 
minimal particulate matter noted in the vitreous of 
both eyes. Significant ocular abnormalities were 
limited to the ophthalmoscopic examination. There 
was diffuse thickening of the retina with cystoid 
maculopathy of both eyes, and fluorescein angiogra- 
phy confirmed extensive leakage and accumulation 
in cystoid spaces. In the left eye, a serous detach- 
ment of the sensory retina was found. The deep 
retinal vessels just temporal to the macula were 
engorged to the point of an almost telangiectatic 
appearance. The characteristic circumscribed, sub- 
retinal spots were subtle, but diffusely scattered 
throughout the fundus. 

The patient was treated with 100 mg of predni- 
sone a day and became cushingoid with a 30-pound 
weight gain. The corticosteroids were discontinued, 
and radiation to the posterior segments was admin- 
istered. A total of 450 rads was given in three 
treatments spanning one week, after which time the 
serous detachment of the sensery retina subsided. 
Whether this was in any way causally related to the 
radiation therapy is not certain. 

The patient has observed wide fluctuations in her 
vision. When last examined in January 1976, visual 
acuity remained R.E.: 6/9-3 (20/30-—3) and L.E.: 
6/60+1 (20/200+1). There has been no objective 
change in the results of the ophthalmoscopic exami- 
nation. The fluorescein angiogram continued to 
show no leaking in the early phase and diffuse 
leaking in the late stage. 

Case 13—A 67-year-old man had a four-year histo- 
ry of gradually decreasing vision in the left eye. On 
ocular examination in November 1971, visual acuity 
in the right eye was 6/6 (20/20) and results of the 
examination were normal. By contrast, visual acuity 
in the left eye was 6/30 (20/100) with small, par- 
ticulate vitreous opacities and diffuse birdshot 
retinochoroidopathy, especially inferiorly. Marked 
cystoid maculopathy and prominent sheathing of 
vessels, particularly of the large veins, were noted 
on fluorescein &ngiography, as well as pale, diffuse 
edema with profuse leakage of fluorescein from the 
optic nerve head. Systemic corticosteroid therapy 
(60 mg of prednisone a day) was prescribed through 
May 1972, at which time visual acuity improved to 
6/9 (20/30). The prednisone was then discontinued. 
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When visual acuity dropped back to 6/15 (20/50) in 
September 1972, systemic corticosteroid therapy 
was again prescribed. Visual acuity improved in 
December 1972 to 6/6 (20/20) in the left eye. Corti- 
costeroid therapy was tapered and then discontin- 
ued with maintenance of 6/6 (20/20) visual acuity in 
both eyes. This case is of interest because of the 
strict unilaterality of the condition and the unchar- 
acteristic response to systemic corticosteroid thera- 


py. 


RESULTS 


The length of follow-up in our 13 cases 
(Table) of birdshot retinochoroidopathy 
ranged from zero to 23 years. The mean 
follow-up for the entire group was 8.5 
years, and the median was 10 years. At the 
time of their initial examination by us, the 
mean age of the group was 50.3 years, and 
the median age was 53 years, with a range 
from 35 to 67 years. 

All 13 patients showed the spectrum 
of retinal pigment epithelial-choroidal 
changes referred to as birdshot depig- 
mentation. Vitreous opacities were also 
present in all 13 cases. However, only 
four patients showed significant anterior 
segment signs of inflammation, whereas 
nine had normal anterior segments with- 
out ray and cell or keratic precipitates. 
The presence of macular edema was con- 
firmed in seven cases (Cases 3-5, 7, 9, 11, 
and 12) and could not be ruled out in the 
remaining six cases. The ôptic nerve head 
showed signs of disk edema and leakage 
in seven cases (Cases 5-9, 11, and 13). 
Two patients (Cases 1 and 2) developed 
optic atrophy, despite previously normal 
optic nerve heads. 

The condition tends to be bilateral and 
symmetrical. A full-blown condition with 
marked bilateral decrease in visual acuity 
[6/60 (20/200) or less] was noted in three 
patients (Cases 1, 2, and 7). Six patients 
had symmetrical, but only minimal to 
moderate involvement, with a slight de- 
crease in visual acuity in both eyes (Cases 
3, 6, and 8-11). There was asymmetric 
involvement, with marked visual loss in 
one eye (6/60 [20/200] or less) and only 


minimal to modeyate disturbance of the 


TABLE 
SUMMARY OF CASES WITH BIRDSHOT RETINOCHOROIDOPATHY* 


Initial 
Case Age Visual Acnity 
No., (yrs), Sex History R.E. | F o 
j 35, F Decreased vision and 6/21 6/60 
uveitis, three years (20/70) (20/200) 
2. 36, F L.E.: Hazy vision, 6/4.5 6/7.5 
eight months (20/15) (20/25) 
3; 37, F Decreased vision, 6/6- 6/7.5+ 
four years (20/20—) (20/25+) 
4, 42, F R.E.: Decreased vision, 6/15 6/6 
four months (20/50) (20/20) 
5, 49, F R.E.: Decreased vision, 6/30+ 6/7.5+ 
one year (20/100+) (20/25+) 
s 


Anterior 
Segment 


Normal 


Few crenated 
keratic 
precipitates 


Normal 


Normal 


Normal 


Vitreous 


Cells 


Debris 


Debris 


R.E.: Opacities 


R.E.: Debris and 
opacities 
L.E.: Debris 


Pigment 
Epithelium 
and Choroid 


Numerous 
depigmented 
spots 


Diffuse leakage 
on fluorescein, 
depigmented 
fundus 


Numerous 
depigmented 
spots 


R.E.: Numerous 
depigmented spots, 
“moth eaten,” 
particularly 
above and 
below; serous 
detachments 

R.E.: Mottled 
depigmentation, 
particularly 
around the 
optic nerve 

L.E.: Similar 
depigmentation, 
especially 
nasally 

e 


Retina Optic Nerve 


TABLE 


SUMMARY OF CASES WITH BIRDSHOT RETINOCHOROIDOPATHY * 
ĖS 


Course 


Systemic Diseases 


Final 
Visual Acuity 


Follow-up 





i 


L.E.: Extensive Subsequent 
serous optic 
detachment atrophy 

Dilated vessels Subsequent 

optic 
atrophy 

L.E.: Cystoid Normal 
maculopathy 

R.E.: Cystoid Normal 
maculopathy 

R.E.: Diffuse Minimal 


leakage and engorgement 
signs of 


vasculitis 


Narrowing of vessels 
and optic atrophy 
led to 6/240 
visual acuity 


Treatment: Pred- 
nisone 

12/65: Leak along 
superior and in- 
ferior temporal 
vessels; visual 
acuity: R.E.: 6/9 
(20/30), L.E.: 6/12 
(20/40) 

12/69: Large macular 
cyst, long- 
standing vitritis 

4/71: Visual acuity 
RE: 6/7.5 
(20/25), L.E.: 
counting fingers 

1/72: x-ray 450 rads 
total 

1/74: Visual acuity 
R.E.: 6/24 (20/80), 
L.E.: counting 
fingers; R.E.: pos- 
terior subcapsular 
cataract, large 
serous detachment 

4/76: Visual acuity 
R.E.: 6/60 (20/200), 
L.E.: counting 
fingers; cystoid 
changes in over 
lying retina 

No significant 
response to 
corticosteroids 


12/68: Prednisone 
20 mg/day/six 
weeks; INH, 
18 months; “Inactive 
uveitis” 

6/74: Off medications 


3/73: Long-term 
corticosteroids 
begun 

8/73: Radiation, 
total dose 600 rads 

10/73: Visual acuity: 
R.E.: 6/18+ (20/60+), 
L.E.: 6/4.5 
(20/15); slightly 
less inflammatory 
response; R.E.: 
Diffuse leakage 
along inferior 
temporal vessels, 
“vasculitis” 

4/74: Visual acuity: 
R.E.: 6/120 (20/400), 
L.E.: 6/6 (20/20) 


Table continued on following pages 


and Association R.E. LE. (yrs) 
None (5/200) 6/140 (7/200) 23 
Increased 6/60 Counting 12 
white blood (20/200) fingers 
cell count 
11 to 
20,000 mm? 
None 6/6 6/7.5+ 0 
(20/20)  (20725+) 
Positive second 6/6- 6/6 fi 
strength PPD (20/20—) (20/20) 
Polymyalgia 6/120 6/6 4 
rheumatica (20/400) (20/20) 
Temporal artery 
biopsies 
negative 
es 
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TABLE (Continued) 
SUMMARY OF CASES WITH BIRDSHOT RETINOCHOROIDOPATHY* 
Initial Pigment 
Case Age Visual Acuity Anterior Epithelium 
No., (yrs) Sex History R.E. LE; Segment Vitreous and Choroid 
6, 50, M “Unclear vision,” 6/4.5+ 6/4.5+ Normal Debris and R.E.: Mild * 
1'/2 years (20/15+)  (20/15+) opacities atrophic area 
inferior to 
disk 
L.E.: Depigmen- 
tation around 
disk 
T 53, M R.E.: Deteriorating 6/21- 6/60 Fine to medium Opacities Diffuse birdshot 
vision, six months (20/70—) (20/200) keratic pre- 
cipitates 
and ray 
8, 54, 1960: Hazy vision, 6/7.5+ 6/9 Normal Opacities Diffuse birdshot 
R.E. more than L.E. (20/25+) (20/30) 
1965: Bilateral 
macular uveitis 
9, 55: Decreased vision 6/9- 6/9— Normal Opacities L.E.: Diffuse bird- 
Vitreous debris (20/30—) (20/30-) shot, more 
marked in the 
posterior 
pole 
10, 55, Bilateral intraocular 6/7.5 6/18 Normal Opacities R.E.: Broad, 
inflammatory disease, (20/25) (20/60) splotchy 
j depigmented 
areas 
four years; cortico- L.E.: Minimal 
steroid treatment pallor of 
nerve head; prominent 
discrete 
depigmented 
areas in the 
periphery 
il, 60, Decreased vision, 6/7.5 6/12- L.E.: One Opacities Diffuse but subtle 
18 months (20/25) (20/40—) keratic infiltration with 
precipitate depigmented 
spots 
3. 66, Decreased vision 6/6 6/120 Normal Opacities Diffuse but subtle 
13 years (20/20) (20/4009 infiltration 


» 
TABLE (Continued) 
SUMMARY OF CASES WITH BIRDSHOT RETINOCHOROIDOPATHY* 
Final 
Systemic Diseases Visual Acuity Follow-up 
Retina Optic Nerve Course and Association R.E. LE. (vrs) 
Edêmatous maculae Edematous 1961: Visual acuity: None 6/7.5 6/7.5 13 
L.E.: “Flame- disks R.E.: 6/60 (20/200), (20/25) (20/25) 
shaped” hemo- L.E.: 6/30 (20/100); 
globin responded to 
corticosteroids, 
intermittent recur- 
rent attacks of 
inflammation 
1973: Visual acuity: 
R.E.: 6/7.5 (20/25), 
L.E.: 6/7.5 (20/25) 
Cystoid maculopathy Fluorescein Treatment: indome- None 6/60 6/60 10 
2/69: R.E.: Narrow leakage thacin (Indocin) (20/200) (20/200) 
vessels, “granular” above and 25 mg three times 
macula below disk a day 
2/66: Visual acuity: 
R.E.: 6/15+ (20/50+) 
2/67: L.E.: Transcon- 
junctival cry over 
pars plana 
11/71: Visual acuity: 
R.E.: 6/21 (20/70), 
L.E.: 6/60 (20/200) 
Vascular sheathing Slight pallor; Treatment: Prednisone, None 6/7.5+ 6/9 16 
and edema fluorescein 60 mg/day/one year; (20/25+) (20/30) 
leakage vision stable off 
medicine for 
11 years 
R.E.: Edema and Normal Improvement of None 6/9 6/9 0 
cystoid visual acuity of (20/30) (20/30) 
maculopathy R.E.: 6/30 (20/100) 
L.E.: 6/30 (20/100) 
No gross L.E.: Minimal Pigment epithelial Unknown 6/9 6/15 1/2 
abnormality pallor change continues, (20/30) (20/50) 
but no active e 
disease at present 
L.E.: Cystoid Swollen Cystoid maculopathy Unknown 6/7.5 6/12 l 
maculopathy of the left eye (20/25) (20/40) 
L.E.: Cystoid Small disks 1/73: Visual acuity: Normal 6/9- 6/60+ is 
maculopathy; R.E.: 6/6 (20/20), (20/30-—) (20/200+) 
dilation of L.E.: 6/30 (20/100) 
deep perifoveal 10/73: Visual acuity: 
capillary network R.E.: 6/7.5 (20/25), 
” L.E.: 6/60 (20/200) 


Large serous detach- 
ment of sensory 
retina occurred; 
recurrent episodes 
of inflammation 
developed with wide 

° fluctuation of 

visual acuity Table continued on following pages 
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TABLE (Continued) 
SUMMARY OF CASES WITH BIRDSHOT RETINOCHOROIDOPATHY* 


Initial Pigment 
Case Age Visual Acuity Anterior Epithelium 
No., (yrs) Sex History R.E. LE. Segment Vitreous and Choroid 
13, 67, M Decreased vision, 6/6 5/30 Normal L.E.: Debris L.E.: Diffuse bird- 
four years (20/20) (20/100) shot, particularly 





inferiorly 


*INH indicates isonicotine hyrdrazine; PPD, purified protein derivative of tuberculin. 


other eye, in two cases (Cases 5 and 12). 
The condition was unilateral in two cases 
(Cases 4 and 13). 

These 13 patients were treated with a 
variety of nonspecific anti-inflammatory 
regimens, which included systemic corti- 
costeroids (prednisone), indomethacin 
(Indocin), radiation therapy, and even 
antimetabolites. Only two cases (Cases 6 
and 13) seemed ‘to show a good response 
to corticosteroid therapy. Six patients 
maintained relatively good vision, but the 
role of corticosteroids does not seem near- 
ly so clear in them (Cases 3, 4, and 8-11). 
In five of the 13 patients, visual acuity 
was reduced to 6/60 (20/200) or less in 
at least one eye each (Cases 1, 2, 5, 7, 
and 12). 


DISCUSSION 


Maumenee! has enumerated the argu- 
ments for describing a new syndrome in 
intraocular inflammation. An excellent 
example of the importance of precise clin- 
ical description of unfamiliar entities 


in the absence of a clear cause has 
been provided by Gass,!! who initially 
grouped a new syndrome embracing optic 
atrophy, pigment epithelial disturbance, 
and retinal vascular attenuation under the 
heading of “unilateral wipeout syn- 
drome.” Subsequent histopathologic cor- 
relation of one eye in the late stage of this 
condition!? and additional new observa- 
tions of early-phase cases have permitted 
incrimination of Toxocara canis as the 
most probable causal agent for what Gass 
and associates! now formally designate 
as diffuse unilateral subacute neuroretini- 
tis. It is by excellent clinical description 
and scrupulous documentation of all as- 
pects of an unfamiliar entity that accurate 
causal explanation becomes possible. 

It has been difficult to choose an appro- 
priate name for this entity in the absence 
of cause and understanding of its path- 
ogenesis. Other terms that have been 
considered in addition to birdshot retino- 
choroidopathy include: diffuse capillary 
vasculopathy, diffuse angiopathy, diffuse 
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TABLE (Continued) 
SUMMARY OF CASES WITH BIRDSHOT RETINOCHOROIDOPATH Y* 


Retina Optic Nerve Course 


L.E.: Pale 
1/72: Visual acuity: 
R.E.: 6/6 (20/20), 
L.E.: 6/15 (20/50) 
5/72: Visual acuity: 
R.E.: 6/6 (20/20), 
L.E.: 6/9 (20/30) 
9/72: Stop prednisone 
prescribed again; 
Visual acuity: 
R.E.: 6/6 (20/20), 
L.E.: 6/15 (20/50) 
12/72: prednisone; 
Visual acuity: 
R.E.: 6/6 (20/20), 
L.E.: 6/6 (20/20) 


chorioretinal vasculitis, and diffuse reti- 
nochoroidocapillopathy. All of these 
terms are either so long that they would 
never be used or so brief that they are not 
accurate. The lack of an exact understand- 
ing of the pathogenesis, in part, underlies 
the problems in terminology. The main 
reason for using birdshot retinochoroido- 
pathy as a term for this entity is that this 
descriptive clinical picture does not 
imply a specific pathogenesis as would 
the alternatives mentioned above. Thus, 
when the pathogenesis has been elucidat- 
ed, a more exact name can be applied 
rather than changing a pre-existent name 
with an implied pathogenesis. 

Thorough systemic uveitis surveys 
have failed to reveal any causal agent or 
pathogenetic mechanism. This entity in 
intraocular inflammation is characterized 
by profuse leakage from the retinal capil- 
laries. The similarities with the pars 
planitis syydrome have been emphasized 
in the description, that is, a quiet eye with 
minimal anterior segment inflammation 


Treatment: Prednisone 


Final 
Visual Acuity 
R.E. LB. 


Systemic Diseases Follow-up 


and Association (yrs) 
6/6 
(20/20) 


6/6 6 
(20/20) 


Hypertensive 
(205/95 mm Hg) 
ischemic heart 
disease 


but prominent retinal vascular leakage 
and vitreous debris. However, there was 
no pars plana exudate in any of the bird- 
shot cases, and we have never seen the 
characteristic depigmented spots of pars 
planitis, despite the long follow-up of 
both groups of cases. Senile vitritis, as 
described by Gass, ! is also typified by 
retinal vascular leakage and vitreous de- 
bris in the absence of pars plana exudate. 
However, none of the cases with senile 
vitritis have been described to have these 
characteristic spots. These depigmented 
spots may be related to the previous accu- 
mulation of fluid, more likely beneath the 
sensory retina than beneath the retinal 
pigment epithelium, or to inflammatory 
foci in the choroid or the retinal pigment 
epithelium. Differential diagnosis may 
also include other inflammatory disorders 
such as Harada’s syndrome, Behçet’s dis- 
ease, geographic choroidopathy, or acute 
posterior multifocal placoid pigment epi- 
theliopathy. 

Harada’s syndrome usually occurs in 


44 AMERICAN JOURNAL OF OPHTHALMOLOGY 


more darkly pigmented individuals and 
has many systemic associations in addi- 
tion to the characteristic exudative retinal 
detachments. It is not primarily a disease 
affecting the retinal capillaries and thus 
does not exhibit the characteristic leakage 
and cystoid macular edema seen in our 
patients. While Behcet’s disease shows 
intraocular inflammation, it exhibits se- 
vere progression and more prominent an- 
terior segment signs, including hypopy- 
on. Its systemic associations should read- 
ily differentiate Behcet’s disease from 
birdshot, in which we found no extraocu- 
lar complications. Geographic choroidop- 
athy is a relentless condition character- 
ized by inflammation and steady progres- 
sion at the level of the retinal pigment 
epithelium. Acute posterior multifocal 
placoid pigment epitheliopathy is a disor- 
der limited to the level of the pigment 
epithelium or the superficial choroid and 
characterized by a good prognosis for 
visual recovery. The changes and areas of 
abnormal choroidal filling with subse- 
quent staining are different from the pig- 
mented birdshot spots in this entity, 
which behave initially as a window de- 
fect with late staining in keeping with a 
disorder at the level of the pigment epi- 
thelium. The course is much different in 
that the birdshoé seems to be more relent- 
less with visual loss on the basis of cys- 
toid maculopathy, whereas acute posteri- 
or multifocal placoid pigment epithelio- 
pathy has a more rapid course and resolu- 
tion. | 
Birdshot retinochoroidopathy is a dis- 
ease with many manifestations and a 
broad spectrum, as noted in the case his- 
tories and results. The mechanism of de- 
creased visual acuity may be optic atro- 
phy, as in Cases 1 and 2, with attenuation 
of the arteries. There may also be persis- 
tent cystoid macular edema, as document- 
ed in seven cases (Cases 3, 4, 6, 7, 9, 11, 
and 12). As an entity in intraocular in- 
flammation, it is not surprising that non- 
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specific therapy, such as systemic cortico- 
steroids, was not effective. Only two cases 
(Cases 6 and 13) seemed to show a defini- 
tive response to corticosteroid therapy. By , 
contrast, Smith, Godfrey, and Kimura® 
noted 73% of their pars planitis patients 
to maintain good vision after a follow-up 
of 12 years. In our group, five of the 13 
patients with follow-up showed 6/60 
(20/200) or less visual acuity over the 
course of a 12-year follow-up. The limita- 
tions of the small group of cases reported 
and the possible bias of ascertainment in 
this referral practice make it impossible to 
generalize as to the course of these cases 
regarding prognosis. 


SUMMARY 


Thirteen patients had a new syndrome 
and entity in intraocular inflammation 
called birdshot  retinochoroidopathy, 
which was characterized by a white, pain- 
less eye with minimal anterior segment 
inflammation but particulate debris in the 
anterior and posterior vitreous. There was 
profuse retinal vascular leakage with re- 
sultant retinal, macular, and disk edema, 
which are the primary causes of the de- 
creased vision in this syndrome. Long- 
term follow-up (mean of ten years) re- 
vealed that only two patients seemed to 
respond to anti-inflammatory therapy 
(systemic corticosteroids) and five pa- 
tients progressed to 6/60 (20/200) or less 
visual acuity in at least one eye. 
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KERATOPATHY AFTER ORAL ADMINISTRATION OF 
TILORONE HYDROCHLORIDE 


JEFFREY N. WEISS, M.D., ROBERT S. WEINBERG, M.D., 
AND WILLIAM REGELSON, M.D. 
Richmond, Virginia 


Tilorone HC] (2,7-bis [2 diethlamino- 
ethoxy] fluoren-9-one dihydrochloride) 
produces many biological effects in labo- 
ratory animals. The drug possesses anti- 
tumor!* and antiviral activity®8 and is 
anti-inflammatory.® The immunologic ef- 
fects of tilorone HCl include interferon 
induction,®?™8 stimulation of 19s antibody 
production!!! and phagocytosis.!-2"4 Al- 
though it stimulates B lymphocytes, it 
inhibits T cells.!2 Because of its potential 
antitumor effects in man, the drug is 
being investigated in the treatment of 
neoplasms.!*:!4 We report the clinical and 
histopathologic ocular changes in pa- 
tients given tilorone orally. 


CASE REPORTS 


Case I—A 52-year-old woman! with a renal 
transplant and progressive multifocal leukoen- 
cephalopathy was taking 750 mg (2.5 mg/kg) of 
tilorone HCl twice weekly. Though asymptomatic, 
the patient underwent a routine ophthalmic exami- 
nation three months later. Visual acuity at this time 
was 6/6 (20/20) in each eye and the examination was 
unremarkable except for the presence of diffuse 
white subepithelial opacities bilaterally, covering 
the entire cornea, gs seen with a biomicroscope. 
Because of the fa tees of progressive multifocal 
leukoencephalopathy to occur in immunosup- 
pressed states and two previous episodes of threat- 
ened renal graft rejection, she continued to take the 
medication. The patient was followed up every six 
weeks for the next five months. During this time, the 
corneal clouding developed into a prominent whorl 
pattern (Fig. 1), visible without the aid of a biomi- 
croscope. Corneal sensation was unaffected. A con- 
junctival and lamellar corneal biopsy was done. 


From the Department of Ophthalmology (Drs. 
Weiss and Weinberg), and Medical Oncology (Dr. 
Regelson), Medical College of Virginia, Virginia 
Commonwealth University, Richmond, Virginia. 
This study was supported in part by a grant from 
Research to Prevent Blindness, Inc., New York. 

Reprint requests to Jeffrey N. Weiss, M.D., Box 
262, Department of Ophthalmology, Medical Col- 
lege of Virginia, Richmond, VA 23298. 
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Fig. 1 (Weiss, Weinberg, and Regelson). Diffuse 
subepithelial whorl pattern and clouding of cornea. 





Fig. 2 (Weiss, Weinberg, and Regelson). Clouds 
swelling and cytoplasmic inclusions in conjunctival 
epithelium (hematoxylin and eosin, x800). 
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Giemsa stain of the conjunctival scraping and hema- 
toxylin and eosin stain of the conjunctival and 
corneal biopsy specimens showed cloudy swelling 
of the epithelium and cytoplasmic inclusions 
(Fig. 2). Feulgen negative basophilic cytoplasmic 
inclusions were also present, more prominent in the 
corneal than the conjunctival epithelium. The cor- 
neal stroma was normal. Transmission electron mi- 
croscopy revealed the presence of myelinoid bodies, 
which are phospholipid-rich single-membrane 
bound structures containing whorls of electron- 
dense membranes (Figs. 3 and 4).!® Wright stain 
and electron microscopy of peripheral blood smear 
revealed similar inclusions in the lymphocytes 
(Fig. 5). Gas chromatographic and mass spectropho- 
tometric analysis of the conjunctival and corneal 
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biopsy specimens revealed tilorone HCI concentra- 
tions of 120 and 400 ppm, respectively. A buccal 
mucosa smear was normal. Three days after the 
lamellar corneal biopsy the wound had re- 
epithelialized, with return of the whorl-like subepi- 
thelial opacity. The drug was discontinued 31 
months after starting the tilorone. Three months 
later the patient denied any ophthalmic complaints, 
visual acuity remained at 6/6 (20/20), and corneal 
examination revealed a slow resolution of the opaci- 
ties. 

Case 2—A 34-year-old woman with mycosis fun- 
goides came here before she started taking a tilorone 
HCI regimen of 250 mg (8.1 mg/kg of body weight) 
twice daily. At the time of this examination, she 
denied any ophthalmic complaints. Visual acuity 
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Fig. 3 (Weiss, Weinberg, and Regelson). Cornea. Extensive degenerative changes are present in the 
corneal epithelium including myelinoid bodies (arrow) (x 7,500). 
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Fig. 4 (Weiss, Weinberg, and Regelson). Conjunctiva. Myelinoid bodies in the epithelium (x 15,000). 


was 6/6 (20/20) in both eyes. Results of tonometry, 
biomicroscopic and ophthalmic examination, color 
vision, and Goldmann perimetry were all normal. 
The patient was next examined two months later. 
She complained of blurred vision at near and far for 
20 to 30 minutes after taking each dose of tilorone 
HCl as well as the presence of blue halos around 
point light sources. Visual acuity was again 6/6 
(20/20) and J1+ in both eyes. Results of the remain- 
der of the ophthalmic examination were normal 
except for a subtle clouding of the epithelium and 
anterior stroma seen with the biomicroscope. In 
consultation with the dermatologist who was treat- 
ing the patient, the decision was made to decrease 
the dose of tilorone HC] to 250 mg (4.1 mg/kg of 
body weight) daily. The patient was re-examined 
one month later. At this time the cutaneous lesions 


of mycosis fungoides, which on the larger dose of 
tilorone HCl were regressing, had stabilized. The 
patient now denied the previous ocular complaints. 
Results of ocular examination showed no change 
from that of two months previously. At this point the 
medication was discontinued. The patient was re- 
examined in one month. Though she again denied 
any ophthalmic complaint, the results of the corneal 
examination were unchanged. However, the skin 
lesions had enlarged. The dosage of tilorone HCl 
was increased to 250 mg twice daily and the patient 
was re-examined one month later. At this time the 
blurred vision and blue halos had returned. Bio- 
microscopic examination revealed an increase in 
the density of the subepithelial opacjties. Hematox- 
ylin and eosin stain and electron microscopy 
(Figs. 6 and 7) of a conjunctival biopsy showed the 
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Fig. 5 (Weiss, Weinberg, and Regelson). Polymorphonuclear leukocyte from peripheral blood showing 
myelinoid bodies (arrow) and other dense osmiophilic structures (24,000). 


same findings as in Case 1. The dosage schedule 
was changed to 750 mg twice weekly and the patient 
is being followed up every month. 


The following patients participated in a 
study of the antitumor effects of tilorone 
at the Medical College of Virginia in 
1974.° 


Case 3—A 64-year-old man with lymphosarcoma 
was given a regimen of 750 mg (8.4 mg/kg of body 
weight) of tilorone HCI daily for ten days, followed 
by three weeks without therapy. On the third and 
fourth course of therapy the dosage was reduced to 
500 mg/day because of nausea. During the fourth 


course, also at the reduced dosage, the patient com- 
plained of visual disturbances, with colored rings in 
the periphery of his visual fields, and trouble focus- 
ing when reading. On ophthalmic examination, vis- 
ual acuity was correctible to 6/6 (20/20) in both eyes. 
Biomicroscopic examination of each cornea revealed 
a whorl-like clouding of the epithelium. Results of 
the remainder of the examination, including visual 
fields. were normal. At this time tilorone HCl was 
discontinued. The patient was not re-examined until 
approximately one year later, at which time he 
denied any visual complaints and biomicroscopic 
examination failed to reveal the above findings. 
Case 4—A 40-year-old woman with metastatic 
melanoma, was given a continuous dosage of 
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Fig. 6 (Weiss, Weinberg, and Regelson). Conjunctiva. Well-formed myelinoid bodies in the epithelium 


(x20,000). 


250 mg (4.2 mg/kg of body weight) of tilorone HCl 
twice daily. Approximately three months later she 
complained of blue halos surrounding lights at 
night. She consulted with her family ophthalmolo- 
gist who was able to elicit symptoms even in day- 
light. Visual acuity was 6/6 (20/20) in each eye and 
the results of the ophthalmic examination were 
normal with the exception of the corneal findings. 
The epithelium and anterior stroma regions revealed 
a diffuse, subtle clouding, extending from corneo- 
scleral limbus to corneoscleral limbus, symmetrical 
in both eyes. This opacification was of radial config- 
uration appearing to emanate from the center of the 
cornea. There was no fluorescein staining of the 
epithelium. The tilorone HCl was then discontinued 
and the patient was lost to follow-up. 


Case 5—A 55-year-old man with lymphocytic 
lymphosarcoma began taking 500 mg (7.4 mg/kg of 
body weight) of tilorone HCl daily. Symptoms of 
depression and lethargy caused a dose reduction to 
250 mg (3.7 mg/kg of body weight) daily. This dose 
was maintained for three months. The patient had 
no visual complaints, but because of the previously 
reported cases an ophthalmologic consultation was 
obtained. Again, a diffuse epithelial and subepithe- 
lial corneal haze composed of white deposits was 
seen in both eyes. The findings were more promi- 
nent in the left eye, which showed radiation zones. 
There was also a large crystalline deposit at the 3 
and 9 o’clock positions in the perilin®bal conjuncti- 
val regions. Results of the remainder of the ocular 
examination were normal. The patient was followed 
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Fig. 7 (Weiss, Weinberg, and Regelson). Case 1. Conjunctival blood vessel showing myelinoid bodies in 
the endothelium (arrow). Similar structures were seen in the conjunctival vessel (x30,000). 


up for several months since the discontinuance of 
the drug with a total resolutien of the conjunctival 
and corneal findings in approximately five months. 


DISCUSSION 


Tilorone HCl, an experimental anti- 
tumor drug, is being evaluated at the 
Medical College of Virginia. Two pa- 
tients receiving the drug at doses of 2.5 
and 8.1 mg/kg of body weight for one year 
and two months respectively, showed the 
appearance of corneal opacities. Tilorone 
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HCl was histochemically shown to be 
present in the conjunctival and corneal 
biopsy specimens in Case 1. Additional- 
ly, three patients of 14 studied, who re- 
ceived doses of 4.2 to 8.4 mg/kg of body 
weight and from 62 to 105 days after the 
start of therapy, complained of halos 
around pinpoint light sources that were 
associated with similar corneal findings. 
The development of the findings appears 
related to the total amount of tilorone HC! 
received. 
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Kaufman and associates!" showed that 
eyes of rabbits instilled with tilorone HCl 
developed no pathologic changes. Topi- 
cal administration of this drug in human 
volunteers produced a corneal epithelial 
change similar to minimal corneal edema, 
first visible about ten days after treatment 
began. From biomicroscopic examination 
Kaufman and associates concluded that 
this change consisted of a fine amount of 
drug stored in the corneal epithelium. No 
deposits were noted in the stroma or en- 
dothelium and the results of the remain- 
der of the ophthalmic examination were 
normal. The epithelial deposits were ac- 
companied by blurred vision and halos 
around light unassociated with decrease 
in visual acuity. Approximately two 
months were required for the biomicro- 
scopic findings and symptoms to disap- 
pear. | 

The corneal lesions produced by tilo- 
rone HC] are white epithelial and subepi- 
thelial opacities. They are often arranged 
in a curvilinear pattern, forming a fan or 
whorl, which does not disturb the surface 
epithelium and produces no discomfort. 

Several other pharmacologic agents 
have produced corneal lesions when 
given continuously. Of importance is the 
drug chloroquine,!®!9 which produces 
similar corneal ghanges as tilorone HCl, 
but additionally produces retinopathy. 
Chloroquine has also been found to pro- 
duce myelinoid bodies,2° but unlike 
tilorone HCl, affects corneal sensation 
and some of the induced changes are not 
reversible. 

Quinacrine!® is another antimalarial 
that produces corneal lesions similar to 
those found with chloroquine. Those 
persons exposed to quinacrine in its man- 
ufacture have complained of seeing blue 
halos or multicolored rings and lights that 
have been attributed to the corneal depos- 
its. 

Systemically administered quinacrine 
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commonly colors the skin yellow. It is 
tempting to assume that tilorone HCl 
would also concentrate in the epidermis. 


This may account for the initial resolu- 


tion of skin lesions in Case 2. 

As tilorone HCl is probably absorbed 
by many tissuses, the ophthalmic mani- 
festations serve as an indication of the 
drug’s storage and potential damage else- 
where in the body. This may easily be 
determined by biomicroscopic and con- 
junctival cytologic examination. 

Tilorone HCI has been found to induce 
reversible ocular changes characterized 
by corneal opacities. It is important to 
note these effects as tilorone HCl may 
have a clinical place in immunoadjuvant 
control of tumor growth as well as a 
possible role in control of host-graft rejec- 
tion. 


SUMMARY 


Two patients given tilorone HCI orally 
for varying periods of time had clinical 
and histopathologic ocular changes. Ret- 
rospective study of 14 cancer patients 
who were taking tilorone HCl orally re- 
vealed that three patients had similar 
ophthalmic findings accompanied by the 
appearance of blue halos around pinpoint 
light sources. Examination revealed a dif- 
fuse clouding of the epithelium some- 
times associated with subepithelial infil- 
trates. Abnormalities seen histologically 
included cloudy swelling of the epitheli- 
um and cytoplasmic inclusions. By elec- 
tron microscopy these were found to be 
myelinoid bodies. Gas chromatography 
and mass spectrophotometry showed that 
tilorone HCl was present in the cornea 
and conjunctiva. Visual acuity was not 
affected and these changes were slowly 
reversible with the cessation of therapy. 

Biomicroscopic and conjunctival cyto- 
logic examination may serve to indicate 
the drug’s storage and potenfial damage 
in the body. 
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The fundamental biologic significance 
of the HLA histocompatibility complex is 
the association of its gene product with 
human disease.! The evidence for HLA 
and disease and association and predis- 
position to recurrent virus infection is 
limited. There have been two conflict- 
ing reports on the association of HLA 
and recurrent herpes simplex virus infec- 
tion.?* Russell and Schlaut? reported an 
increased prevalence of HLA-A1 in pa- 
tients with recurrent herpes simplex virus 
labialis. Zimmerman and associates? 
found significant increases in HLA-B5 in 
recurrent epithelial herpes keratitis. 
However, only the HLA-A and -B specifi- 
cities were determined in these reports. 
Because typing for the HLA-C and -DR 
(B lymphocyte allo-antigen) specificities 
have recently become available, we stud- 
ied the possible relationship between 


From the Jules Stein Eye Institute and Depart- 
ment of Ophthalmology (Drs. Meyers-Elliott, Max- 
well, and Pettit), and the Department of Surgery 
(Drs. Terasaki and Bernoco), UCLA School of Med- 
icine, Los Angeles, California; and the Department 
of Ophthalmology, Vanderbilt University School of 
Medicine, Nashville, Tennessee (Drs. Elliott and 
O'Day). 

Reprint requests to Roberta H. Meyers-Elliott, 
Ph.D., Jules Stein Eye Institute, UCLA School of 
Medicine, Los Angeles, CA 90024. 


HLA-A, -B, -C, and -DR antigens with 
predisposition to recurrent herpes stromal 
keratitis. HLA-D locus was first defined 
by the use of homozygous typing cells 
using the mixed lymphocyte cytotoxicity 
reaction. These specificities can now be 
determined serologically by using B lym- 
phocytes. The antigens identified on B 
lymphocytes by the cytotoxicity reaction 
are the antigens of the DR locus.4 The DR 
may be the same as the D locus with 99% 
perfect concordance. 


SUBJECTS AND METHODS 


Forty-eight patients with a history of 
recurrent herpes stromal keratitis were 
studied. All patients were examined at the 
External Disease Clinic of the Jules Stein 
Eye Institute, UCLA School of Medicine, 
and at the Corneal-External Disease Clin- 
ic of the Department of Ophthalmology, 
Vanderbilt University School of Medi- 
cine. Typing for 15 HLA-A, 24 HLA-B, 
and four HLA-C antigens was perform- 
ed by using the microcytotoxicity test.4 
Twenty-five of the 48 patients were sero- 
logically typed for six HLA-DR antigens.4 
Data were expressed as phenotypic fre- 
quency in normal whites as compared to 
herpes stromal keratitis patients typed in 
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the same laboratory. The frequency of 
HLA-A, -B, and -C antigens was com- 
pared to 545 normal white controls and 
the HLA-DR antigens compared with 697 
normal whites. All HLA typing was per- 
formed in the Tissue Typing Laboratory, 
Department of Surgery, University of 
California, Los Angeles. The chi-square 
test with Yates continuity correction for 
the number of comparisons was used for 
statistical analysis of the results. The P 
values were computed by using the Fish- 
er’s exact probabilities from the distribu- 
tion of the chi square. The relative risk, 
how many times more frequent a disease 
is in individuals carrying the antigens 
compared to individuals lacking the anti- 
gen, was determined for all antigens. 


RESULTS 


The HLA-A phenotypes for the 46 pa- 
tients with herpes stromal keratitis are 
shown in Table 1. Only the HLA-Aw30 
antigen had a P value of less than .05. The 
relative risk was calculated as 3. Howey- 
er, when the P value for the HLA-Aw30 
was corrected®* for the number of varia- 
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bles studied (probability of .03 x 14 anti- 
gens typed at the A locus), the corrected P 
value was .42 and was not significant. No 
significant associations were noted with 
HLA-B antigens and herpes stromal kera- 
titis although HLA-B8 was increased (Ta- 
ble 2). There was no increased frequency 
of HLA-B5 and its split alleles, HLA- 
Bw5l and HLA-Bw52, in patients with 
herpes stromal keratitis (Table 2). No sig- 
nificant correlation with the HLA-C anti- 
gens was detected (Table 3). Most of the 
cells typed had none of the 5 HLA-C 
antigens when tested with antisera identi- 
fying these antigens. HLA-DRw3 was de- 
tected in 12 of 25 patients (48%) with 
herpes stromal keratitis as compared to 
188 of 697 white controls (27%) with a 
significant P value of .03 and significant 
relative risk of 2.5 (Table 4). After correct- 
ing the P value for the number of varia- 
bles studied, the corrected P value was 
.18, which was not significant. 


DISCUSSION 


The greatest source of error in attribut- 
ing an association between HLA and dis- 


TABLE 1 
HLA-A ANTIGENS AND RECURRENT HERPES STROMAL KERATITIS 








i 


Normal Whites Herpes 
HLA (N = 545) (N = 48) 
Antigens % Frequency % Frequency 
Al 28 yt | 
A2 51 46 
A3 20 23 
All 12 10 
A25 4 2 
A26 7 8 
A28 8 13 
A29 7 2 
Aw23 4 4 
Aw24 19 15 
Aw30 6 15 
Aw31 6 6 
Aw32 e 7 10 
Aw33 l 2 


Chi Square P Value* Relative Risk 
0.01 .9 1.0 
0.22 6 0.8 
0.05 8 12 
0.01 9 0.9 
0.03 9 0.8 
0.02 9 1.4 
0.79 A 1.8 
0.94 3 0.4 
0.01 9 Le 
0.30 6 0.8 
4.76 03 x | 
0.01 9 L2 
0.29 6 1.6 
0.11 RY | 2.0 





*Uncorrected for the number of variables studied. 
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TABLE 2 
HLA-B ANTIGENS AND RECURRENT HERPES STROMAL KERATITIS 











Normal Whites Herpes 
HLA (N = 545) (N = 48) ° 
Antigens % Frequency % Frequency Chi Square P Value* Relative Risk 
Bw51 
B5(Bw 52 ) 13 15 .02 9 0.9 
B7 23 17 0.67 A 0.7 
B8 19 29 2.43 | 1.8 
B12(B44) 27 25 01 9 Ll 
Bw45 
B13 5 8 0.65 A 2.1 
B14 7 10 0.35 6 La 
B15 12 19 1.41 2 1.8 
B17 8 0 3.29 alk 0.1 
B18 8 8 0.00 1.0 0.1 
B27 7 2 0.87 A 0.4 
B37 3 4 0.16 be i 1.6 
B40 12 15 0.05 8 1.3 
Bw22 5 2 0.30 6 2.4 
Bw35 18 15 0.13 7 0.8 
Bw38 6 10 1.13 oO 2:1 
Bw39 3 0 0.47 oO 0.4 
Bw49 3 4 0.16 mS | 1.6 
Bw50 3 2 0.04 8 12 





*Uncorrected for the number of variables studied. 


ease is in the statistical analysis. The 
number of parameters (HLA specificities) 
should be accounted for and the final P 
value should be multiplied by this num- 
ber to give a corrected P value. An uncor- 
rected P value in our study would have 
led to a significant association between 
HLA-Aw30 and,HLA-DRw3 and herpes 
stromal keratitis. 

HLA typing of 48 patients with recur- 
rent herpes stromal keratitis failed to sup- 


port the reported significance of HLA-B5 
antigen in recurrent herpes epithelial ker- 
atitis. Zimmerman and associates? did not 
correct their P value for number of com- 
parisons made. If they had used this cor- 
rection method, their results would no 
longer be significant because their report- 
ed P value of .01 becomes a P value of .3 
after correction. 

The investigation of an HLA disease 
association has not produced a definite 


TABLE 3 
HLA-C ANTIGENS AND RECURRENT HERPES STROMAL KERATITIS 








Normal Whites Herpes 
HLA (N = 545) (N = 48) 
Antigens % Frequency % Frequency Chi Square P Value* Relative Risk 
Si laps i a A ae 
Cwl 6 4 0.03 9 0.8 
Cw2 10 8 0.00 1.0 1.0 
Cw3 23 25 0.01 9 » iA | 
Cw4 16 17 0.02 9g Li 


*Uncorrected for the number of variables studied. 
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TABLE 4 
HLA-DR ANTIGENS AND RECURRENT HERPES STROMAL KERATITIS 


Normal Whites Herpes 
HLA (N = 697) (N= 25) 
Antigens % Frequency % Frequency 
DRw1 Lif 12 
DRw2 25 20 
DRw3 27 48 
DRw4 15 20 
DRw5 14 28 
DRw7 23 36 


*Uncorrected for the number of variables studied. 


answer to the questions of genetic factors 
in predisposition to herpes stromal kerati- 
tis. Further studies are necessary to test 
the hypothesis and to establish the exist- 
ence of an association between an HLA 
antigen and disease severity. In the case 
of recurrent herpes simplex labialis, the 
association of HLA antigens and disease 
remains valid although unconfirmed. 
Russell and Schlaut’s? data when correct- 
ed for the number of comparisons still 
show a highly significant association be- 
tween HLA-A1 and recurrent herpes sim- 
plex labialis (P < .0001 x 10 antigens + 
corrected P < .001). 

Our findings of increased HLA-DRw3 
in herpes stromal keratitis prove to be 
significant on further study. The increase 
in HLA-B8 is expected and presumably 
secondary to the increase in HLA-DRw3, 
reflecting the marked degree of linkage 
disequilibrium between these two anti- 
gens. 


SUMMARY 


HLA-A, HLA-B, and HLA-C antigens 
were typed on 48 patients with recurrent 
herpes stromal keratitis. The HLA-Aw30 
antigen occurred three times more fre- 
quently in patients with herpes stromal 
keratitis than in those who lack the Aw30 
antigen. When the data for the probability 
of the HLA-Aw30 were corrected for the 
number of variables studied, the correct- 


Chi Square P Value* Relative Risk 
0.1 i LƏ 
0.1 Kyi 1.4 
4.2 .03 25 
0.2 T 0.7 
3.0 l 0.4 
1.5 2 0.5 


ed P value was not significant. A previous 
report of an increased frequency of 
HLA-B5 with recurrent herpes keratitis 
was not confirmed by our study. No sig- 
nificant associations with the HLA-C an- 
tigens were noted. HLA-DR antigen typ- 
ing of 25 herpes stromal keratitis patients 
indicated that the HLA-DRw3 antigen 
appeared to have an increased frequency 
in herpes stromal keratitis. However, the 
small sample size studied precluded in- 
terpretation of the increased phenotypic 
frequency and the possible association of 
HLA-DRw3 and herpes stromal keratitis 
needs further study. 
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A SIMPLE HAPLOSCOPIC METHOD FOR QUANTITATING COLOR 
BRIGHTNESS COMPARISON 


MARTIN A. MAINSTER, M.D., AND J. PAUL DIECKERT, M.D. 


Color brightness comparison is a useful 
technique for detecting monocular or 
asymmetric deficits in optic nerve or mac- 
ular function.!? The test consists of pre- 
senting a brightly colored test object al- 
ternately to a patient’s right and left eyes, 
and determining whether the eyes per- 
ceive the object to be of equal brightness. 
The test is easily quantitated by using the 
standard clinical equipment shown in the 
Figure. 


MATERIAL AND METHODS 


Two polarizing trial lenses in a stan- 
dard trial frame are placed in front of each 
of the patient’s eyes. The lens closest to 
the eye (in the nonrotary lens holder of 
the trial frame) is oriented so that its axis 
of polarization is vertical. The lens far- 
thest from the eye (in the rotary lens 
holder) is oriented with its axis of polari- 
zation at some angle A from the horizon- 
tal (the angle is simply read from the trial 
frame). The fraction of light transmitted 
through the front and rear polarizers is 
proportional to angle A. (Actually, from 
the law of Maleis,® the fraction of the 
maximal transmission of the front and 
rear polarizers is sin?A). When the front 
polarizer is at 0 degrees, light transmis- 
sion is 0; when the front polarizer is at 90 
degrees, light transmission is maximal. 

The patient looks through the polariz- 
ing trial lenses at a uniformly illuminated 
test slide in a standard viewer for stereo- 
scopic slides. As shown in the Figure, the 
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right eye is presented with the right half 
of a red, disk-shaped target on a black 
background. The left eye is presented 
with the left half of the target. 

The test is performed by initially set- 
ting angle A for the right eye, A(right eye), 
to 45 degrees, and angle A for the left eye, 
A(left eye), to 0 degrees. The patient then 
looks through the trial frame lenses into 
the stereoscopic viewer where only the 
right half of the red disk is seen. The 
examiner increases A (left eye) (by turn- 
ing the rotary lens holder in front of the 
patient’s left eye) so that the patient per- 
ceives the left half of the red disk. The 
examiner continues to turn the lens hold- 
er until the patient finds that the left half 
of the target is brighter than its right half, 
and then back until the left half and the 
right half of the disk are of equal bright- 
ness. The value of A(left eye) for a bright- 
ness match, A’, is then simply read from 
the trial frame, and the percentage differ- 
ence between the light intensities re- 
quired by the left eye and the right eye to 
make the match is read from the Table. If 
A’ is less than 45 degrees when the left 
eye is tested in this fashion, less light is 
required by the left eye to make the 
match, and the right eye has a deficit in 
redness perception; if A’ is greater than 
45 degrees, more light is required by the 
left eye, and it is the left eye that has the 
deficit. 

In trials with 25 normal patients, the 
mean percentage difference in light inten- 
sities required by the right and left eyes 
for a brightness match was 6.5 + 11 
(S.D.). This percentage corresponds to a 
difference between angles A(right eye) and 
A(left eye) of less than 2 degrees (5 de- 
grees is the smallest increment marked on 
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COLOR BRIGHTNESS COMPARISON og 





Figure (Mainster and Dieckert). Equipment required for a simple quantitation of the color brightness 
comparison test: (a) a diffuse illuminated background provided by an ordinary stereoscopic viewer (e); (b) 
the test slide described in the text that presents the right and left eyes with the right and left halves, 
respectively, of a red disk-shaped target on a black background; (c) the front polarizers in the rotary lens 
holders of the trial frame; and (d) the rear polarizers in the fixed lens holders of the trial frame. The axes of 
the rear polarizers are set at 90 degrees. The test is begun with the axes of the front polarizers of the right and 
left eyes set at 45 (50% of maximal transmission) and 0 degrees (no transmission), regpectively. The front 


polarizer of the left eye is then gradually turned until a brightness match is achieved as described in the text. 


most trial frames). In patients with an 
advanced visual deficit in the left eye, the 
lelt half of the target can not be made 
bright enough to match its right half even 
with A(left eye) at 90 degrees. In this case, 
the test is repeated starting with A(left 
eye) at 45 degrees and increasing A(right 
eye) from 0 degrees until a brightness 
match is made as shown previously. 

The entire test usually takes less than 
30 seconds ¢o perform, and although the 
luminance produced by most stereo- 
scopes is too low to cause potentially 


confusing afterimages in a light-adapted 
patient, the patient is encouraged to make 
the brightness match as quickly as possi- 
ble. Any stereoscopic viewer that pro- 
vides reasonably uniform slide illumina- 
tion may be used (the adequacy of a 
particular stereoscope is documented by 
testing a small number of normal observ- 
ers). Although polarizing trial lenses are 
not part of the usual trial lens set, they 
may be constructed easily from plastic 
sheet polarizing material (the same mate- 
rial should be used in each of the four 
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TABLE 
COLOR BRIGHTNESS COMPARISON 


Fraction of 


Light Transmitted t Percentage 
(A’)* (F) Difference} 

0 0 100 

5 0.008 98 
10 0.030 94 
15 0.067 87 
20 0.117 77 
25 0.179 64 
30 0.25 50 
35 0.329 34 
40 0.413 17 
45 0.5 0 
50 0.587 17 
DD 0.671 34 
60 0.75 50 
65 0.821 64 
70 0.883 77 
rf 0.933 fi 
80 0.970 94 
85 0.992 98 
90 l 100 


*When a brightness match is achieved, A’ is the 
axis of the front polarizer of the tested eye (the axis 
of the front polarizer of the opposite eye is always 45 
degrees; the axes of both rear polarizers are always 
90 degrees). 

+Fraction of maximal transmittance (F) of the 
polarizers in front of the tested eye with the front 
polarizer at angle A’ and the rear polarizer at 90 
degrees. From the law of Malus,> F = sin?A’. Be- 
cause the front polarizer in front of the opposite eye 
is always set at 45 degrees, this fraction is always 0.5 
for the opposite eye. 

t Percentage difference between the light intensity 
needed by the tested eve and that needed by the 
opposite eye to achieve a brightness match. Because 
the fraction in the opposite eye is always 0.5, this 
percentage difference is simply: {|F — 0.5| / 0.5} « 
100%. When A’ is less than 45 degrees, the tested eye 
requires less light than the opposite eye (F is less 
than 0.5); when A’ is greater than 45 degrees, the 
tested eye requires more light to make the brightness 
match (F is greater than 0.5). 


lenses) or purchased as an inexpensive 
special order item (from various optical 
equipment distributors). 

Stereoscopic test slides are prepared 
from two 35-mm color transparencies (of 
a red half-disk on a black background) 
mounted appropriately in an ordinary 
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slide mount used for stereoscopic fundus 
photographs. (The individual color trans- 
parencies may be produced by photo- 
graphing a white half-disk on a black 
background through a red filter. Kodak 
Ektachrome 160 [ET 135, tungsten] pho- 
tographic film was used in this study with 
3,200 K [color temperature] tungsten illu- 
mination.) The test targets used in this 
study have a 7-mm radius on the transpar- 
ency and subtend a 10-degree visual 
angle in the stereoscope (to encompass 
the entire perifovea). A red test target has 
been used because optic nerve defects 
may produce red perception deficits earli- 
er or disproportionately greater than other 
measures of macular function such as 
visual acuity.!~* Test slides for different 
target colors are also readily prepared and 
may have some value in the identification 
of other forms of ocular pathology (for 
example, blue or yellow targets when 
macular pathology is suspected).4 It 
should be noted that color brightness 
testing is of limited value if different hues 
are perceived by the patient’s right and 
left eyes. Hue differences have been en- 
countered only rarely in our clinical expe- 
rience, and most of those have been at- 
tributable to marked differences in the 
status of the preretinal ocular media of 
the patient’s right and left eyes. 

With the test slide shown in the Figure, 
simultaneous visualization of the right 
and left halves of the red disk target 
during a brightness comparison results in 
a comparison essentially of the sensitivi- 
ties of the nasal halves of the right and left 
visual fields. Although this simple test 
does not permit observation of patient 
fixation and therefore can have little peri- 
metric value, a similar comparison limit- 
ed largely to the temporal halves of the 
visual fields may be performed with a test 
slide that presents the right eye with the 
left half of the red disk target and the left 
eye with the right half of the target. 
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DISCUSSION 


The advantages of the above brightness 
comparison test include the following: (1) 
it is easily performed and uses equipment 
already available in the ophthalmic clin- 
ic, (2) it provides a consistent end point 
for testing that varies little with examiner 
or examination time, (3) it can be used to 
document the course of an optic nerve or 
macular problem as well as to screen for 
the problem, and (4) it could be produced 
in an inexpensive form (for example, a 
cardboard box with test slide, plastic po- 
larizers, and disposable flashlight) for 
home use in following up patients taking 
drugs that have potential optic nerve or 
macular toxicity. 


SUMMARY 


We developed a simple method for 
quantitating the color brightness compar- 
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ison test. The testing procedure is quickly 
performed, uses common ophthalmic 
equipment, and permits an increased 
range of applications for the comparison 
test. 
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CONGENITAL ABSENCE OF THE LACRIMAL PUNCTA ASSOCIATED 
WITH ALACRIMA AND APTYALISM 


WILLIAM C. CACCAMISE, M.D., AND PHILIP L. Townes, M.D. 


Rochester, New York 


Congenital alacrima or absence of tears 
is a relatively rare disorder of sporadic 
occurrence and multiple causes including 
neurogenic abnormalities, a persistent 
neonatal state, and hypoplasia or absence 
of the lacrimal gland.1~? Mondino and 
Brown? described a family showing auto- 
somal dominant inheritance of congenital 
alacrima caused by hypoplasia of the lac- 
rimal gland. Congenital alacrima may 
occur in some patients with anhidrotic 
ectodermal dysplasia and familial dysau- 
tonomia (Riley-Day syndrome). It has 
also been associated with a lack of saliva- 
tion.®> Lacrimal duct defects, particularly 
absence of puncta and canaliculi, have 
been long recognized as autosomal domi- 
nant traits.?3-6-10 A case of lack of saliva- 
tion and absence of lacrimal puncta has 
been described.!! We studied a family in 
which absence of lacrimal puncta, con- 
genital alacrima, and lack of salivation 
seemed to be inherited as an autosomal 
dominant trait. To the best of our knowl- 
edge, this combination of abnormalities 
has not been previously reported. 


CASE REPORT 


A 9-year-old girl of Italian lineage was examined 
by one of us (W.C.C.) in August 1978. She com- 
plained of blurred vision for distance with variable 
sandiness and redness of the eyes. The patient had 
been previously examined at age 13 months because 
of tearing in both eyes. Examination under general 
anesthesia disclosed absence of all lacrimal puncta. 
That true epiphora or even normal tearing did not 
exist was not recognized at that time. Only subse- 
quent examination years later revealed that the accu- 
mulation of mucus material and caking of the eyelid 
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margins had led to a misinterpretation of tearing 
rather than recognition of a siccant state. 

During recent examination the visual acuity with- 
out correction was 6/7.5 (20/25) in both eyes and 
near vision was J | at 14 inches in both eyes. The 
absence of lacrimal puncta was noted. No evidence 
of dimpling at the potential puncta sites was noted. 
Bulbar conjunctivae were mildly hyperemic. Corne- 
as were studded with flakes of mucus. Schirmer test 
without topical anesthesia resulted in no wetting of 
the test strips. The pupils were equal and reactive. 
Extraocular muscles were intact. No significant 
muscle imbalance was noted. Slit-lamp examination 
revealed not only the previously mentioned flecks of 
mucus but also a superficial punctate staining of the 
inferior third of the cornea of each eye after topical 
application of fluorescein. Tactile tension was gross- 
ly normal in both eyes. Applanation tonometry was 
not done because of the possibility of corneal prob- 
lems. Cycloplegic refraction revealed a normal 
hyperopia (+1.00 diopters) in both eyes. Under full 
mydriasis, direct and indirect ophthalmoscopic ex- 
amination did not disclose any abnormality of the 
fundi. 

We discussed the congenital alacrima and absence 
of the lacrimal puncta with the patient’s mother who 
then indicated that the child was under treatment 
because of an unusual oral problem. There had been 
early loss of deciduous teeth because of florid caries 
and the permanent teeth were similarly threatened 
with rapid destruction by caries. Examination had 
revealed xerostomia caused by nonfunctioning or 
absent salivary glands, which was treated with an 
experimental mouthwash containing calcium and 
phosphate salts. The mouthwash had also been used 
in treatment of cancer patients with xerostomia 
caused by radiation induced destruction of the sali- 
vary glands. The patient’s mother also mentioned 
that emotional stresses did not produce tearing of 
the eyes, that the patient was unable to dissolve hard 
candy in her mouth, and that her subjective and 
objective ocular symptoms were increased on windy 
days and in dry environments. 

Similarly affected family members included the 
patient's 36-year-old father and 64-year-old paternal 
grandfather (Figure). Examination of the patient’s 
father revealed absence of puncta in the right eye, 
absence of superior punctum in the left eye, and 
presence of inferior punctum in the left eye. Schir- 
mer test showed a deficiency in tearing, that is, 
10 mm wetting in the right eye and 4 mm wetting in 
the left eye, which was definitely abnormal for a 
36-year-old man. Slit-lamp examinatfn showed no 
abnormalities. There were flecks of mucus but no 
staining with fluorescein. Both eyes were free of 
discomfort except for a subjective tearing sensation 
in the right eye. There was no history of xerostomia 
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Figure (Caccamise and Townes). Pedigree of family showing autosomal dominant inheritance of alacrima 
or deficient tearing, absent lacrimal puncta, and aptyalism. Deficient tearing (rather than alacrima) is 


indicated by shading. Arrow indicates proband (IV-2). 


or unusual dental problems. The father’s only sib- 
ling (a brother) had normal eyes. 

All lacrimal puncta were absent in the patient’s 
grandfather. Schirmer test showed a deficiency in 
tearing, that is, 5 mm wetting in the right eye and 
10 mm wetting in the left eye, which was not a 
normal finding in a 64-year-old man. Results of 
slit-lamp examination of the corneas were normal. 
There was no staining with fluorescein. The mouth 
and tongue were dry. He gave a history of severe 
dental problems during childhood. Despite frequent 
dental visits, all teeth were lost because of caries by 
age 16 years. 

DISCUSSION 

Congenital alacrima is a relatively rare 
disorder of varied causes. Sjégren and 
Eriksen! concluded that congenital alac- 
rima could result from neurologic abnor- 
malities in the lacrimation reflex, or a 
persistent neonatal state, or an aplasia or 
hypoplasia of the lacrimal gland. In the 
nine case reports reviewed, no clear in- 
stances of a genetic cause were evident. 
Mondino and Brown? reported a family 


showing autosomal dominant inheritance 
of congenital alacrima resulting from hy- 
poplasia of the lacrimal gland with no 
other abnormalities of the adnexa. 

In an extensive review of the lacrim- 
ation reflex, Mutch® described a 67-year- 
old woman with congenital absence of 
weeping associated with absence of sali- 
vation. She had a lifelong history of never 
having wept, a dry mouth, and an inabili- 
ty to eat dry food. Hard candy was not 
dissolved after two hours in the oral cavi- 
ty, and chewing paraffin for two hours 
produced minimal amounts of secretion 
in which there was no ptyalin present. 
Eyelids were normal and puncta were 
present and patent. 

Blackmar!! described an 11-year-old 
boy with a lifelong history of dry mouth 
with discolored and extensively carious 
teeth. Ocular cilia were matted together 
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by mucoid secretion. On crying, there 
was, however, copious lacrimal secretion. 
Vision was normal but all lacrimal puncta 
were absent. Electric shock of the parotid 
glands produced no visible secretion and 
inspection and exploration failed to re- 
veal any ductal ostia. 

Congenital absence of the lacrimal punc- 
ta and canaliculi without other ocular or 
oral abnormalities has been reported in 
several families. Sorsby® described it in a 
boy, his father, and probably in the pater- 
nal grandmother. Town’ described a fa- 
ther and his two sons and Bischler® de- 
scribed 11 affected individuals in four 
generations. Francois® described a family 
with five affected individuals in three 
generations, and Lumbroso!® described a 
family with six affected individuals in 
three generations. In all of these families, 
absence of the lacrimal puncta and cana- 
liculi appears to be an autosomal domi- 
nant trait with variable expressivity. A 
comparison of these disorders is shown in 
the Table. 

The trait reported here is readily distin- 
guished from other syndromes in which 
xerophthalmia and xerostomia may occur. 
Xerophthalmia and xerostomia occur in 
Sjégren’s syndrome, but this is not a he- 
reditary disorder and occurs primarily in 
postmenopausal women. Anhidrotic ecto- 
dermal dysplasia, an X-chromosome- 
linked recessive trait, occurs exclusively 
in males and has features (hypodontia, 
anodontia, sparse hair, hypoplasia of the 
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sweat glands) that were not present in 
the family we studied. Familial dysauton- 
omia (Riley-Day syndrome) is a rare au- 
tosomal recessive disorder that occurs 
primarily in Ashkenazi Jews and is char- 
acterized by diffuse autonomic dysfunc- 
tion, mental deficiency, and seizures, 
which are not present in our patients. 
Congenital alacrima caused by hypo- 
plasia of the lacrimal gland has recently 
been reported to be an autosomal trait in 
one family,* and congenital absence of 
the lacrimal puncta has been reported to 
be an autosomal dominant trait in several 
families. There has been one case report 
of xerostomia associated with absence of 
the lacrimal puncta!! and one case report 
of alacrima with aptyalism,°® but no previ- 
ous reports of a family showing autosom- 
al dominant inheritance of all three de- 
fects, that is, congenital alacrima, absence 
of lacrimal puncta, and lack of salivation 
as in our case. Autosomal dominant traits 
frequently show variable expressivity, as 
we observed (Figure) in our case. The 
proband shows all features of the trait; 
the grandfather shows all the features 
except for the alacrima, which is express- 
ed as a deficiency in tearing. The pro- 
band’s father shows relatively mild ex- 
pression with lack of xerostomia, pres- 
ence of a single punctum, and deficient 
tearing rather than alacrima. The absence 
of puncta provides a natural means of 
minimizing the effects of alacrima. In- 
deed, surgical obliteration of the puncta 


TABLE 
ALACRIMA, ABSENT PUNCTA AND APTYALISM 


Trait Alacrima 
Absent puncta!~*:7—10 No 
Hereditary congenital alacrima‘ Yes 
Alacrima and absent puncta® Yes 
Absent puncta and salivary glands! No 


Present study Yes 


Absent Puncta Aptyalism Inheritance 
Yes No Autosomal dominant 
No No Autosomal dominant 
Yes No e None 
Yes Yes None 
Yes Yes Autosomal dominant 
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has been used as a form of treatment of 
congenital alacrima. 


SUMMARY 


A 9-year-old girl had no lacrimal punc- 
ta, tearing (alacrima), or salivation (aptya- 
lism). The lack of salivation caused florid 
dental caries. The same condition was 
found in the proband’s father and pater- 
nal grandfather. Inheritance of this previ- 
ously unreported trait appears to be auto- 
somal dominant with variable expressivi- 
ty. 
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TRANTAS DOTS AND LIMBAL INFLAMMATION 
ASSOCIATED WITH SOFT CONTACT LENS WEAR 


DAVID M. MEISLER, M.D., CHERYL R. ZARET, M.D., AND E. LEE STOCK, M.D. 
Chicago, Illinois 


Giant papillary conjunctivitis is a well- 
recognized entity associated with soft and 
hard contact lens wear.! Recent evidence 
suggests a clinical and histologic similari- 
ty, as well as a common immunopathol- 
ogy for the tarsal conjunctival changes 
found in giant papillary conjunctivitis 
and vernal conjunctivitis.2, The limbal 
form of vernal disease manifests as mu- 
coid, gelatinous nodules and small white 
superficial spots known as Trantas dots. 
We encountered a case of vernal-like 
limbal inflammation and Trantas dots as- 
sociated with soft contact lens wear. 


CASE REPORT 


A 30-year-old man had a six-month history of 
increasing soft contact lens intolerance. Both eyes 
were red, and the patient complained of severe 
ocular itching. He had a mucinous discharge, which 
tended to adhere to the surface of his contact lenses 
and was difficult to remove. He had been wearing 
his present set of lenses for ten months. The symp- 
toms became increasingly more severe after he dis- 
continued using his contact lens cleaner three weeks 
before our initial examination. The patient denied 
any personal or family history of allergy, atopy, or 
vernal disease. 

Ophthalmologic examination revealed a best cor- 
rected visual acuity of 6/6 (20/20) in both eyes. On 
slit-lamp biomicroscopy we noted a minimal papil- 
lary response with no cobblestones or giant papillae 
of the superior tarsal conjunctivae. The inferior 
fornix and tarsal conjunctivae were slightly edema- 
tous and infiltrated. The bulbar conjunctivae were 
hyperemic, most marked in the perilimbal area. The 
conjunctivae at the corneoscleral limbus assumed a 
diffuse, irregular, raised, mucoid appearance. Nu- 
merous discrete white dots were sporadically ar- 
ranged over the surface of the entire corneoscleral 
limbus. No corneal, anterior chamber, or lenticular 
abnormalities were present. Ophthalmoscopic ex- 
amination was unremarkable. 

Scrapings of the corneoscleral limbus and inferior 


From the Department of Ophthalmology, North- 
western University Medical School, and VA Lake- 
side Medical Center, Chicago, Illinois. 

Reprint requests to Cheryl R. Zaret, M.D., Depart- 
ment of Ophthalmology, Northwestern University 
Medical School, 303 E. Chicago Ave., Chicago, IL 
60611. 


66 ° 


fornix were taken for cytologic examination. Giemsa 
stain revealed epithelial and mononuclear cells and 
eosinophils in the limbal and inferior fornix smears. 
Additionally, polymorphonuclear leukocytes were 
noted in the smear from the inferior fornix. 

The patient was instructed to discontinue contact 
lens wear. He teturned for a follow-up examination 
two days later and was asymptomatic, with partial 
resolution of the limbal inflammation and almost 
total disappearance of the white dots. With the 
patient’s consent a two-day trial of contact lens wear 
was implemented in an attempt to reproduce the 
limbal signs. The patient returned with reappear- 
ance of the same limbal inflammation and the 
Trantas dots (Figs. 1 and 2). 


DISCUSSION 


In 1977 Allansmith and associates! de- 
scribed a syndrome of diminished contact 
lens tolerance and giant papillae in the 
tarsal conjunctiva of the upper eyelid. It 
is characterized by erythema of the con- 
junctiva, excessive mucus production, 
and ocular itching. These giant papillae 
clinically resemble the cobblestone papil- 
lae found in vernal conjunctivitis. They 
also share a similar histopathology with 
infiltrates of mast cells in the epithelium, 
eosinophils in the epithelium and sub- 
stantia propria, and basophils in the epi- 
thelium and substantia propria.?~* 

The nature of the cellular infiltrate sug- 
gests an immunologic basis for these 
diseases. Cutaneous basophil hypersensi- 
tivity is a form of cell mediated hypersen- 
sitivity characterized by the dermal infil- 
tration of basophils and a smaller number 
of eosinophils. Recent studies have 
shown that the cellular response in cuta- 
neous basophil hypersensitivity is tissue 
specific. The reaction is a predominant 
eosinophilic and a lesser basophilic re- 
sponse when elicited in the guinea pig 
uvea and conjunctiva.’ The cutaneous 
basophil hypersensitivity reaction in the 
guinea pig conjunctiva has been proposed 
as an animal model for vernal conjunc- 
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Fig. 1 (Meisler, Zaret, and Stock). Diffuse, irregular, 
mucoid appearance of the limbal conjunctiva 24 hours 
after reimplementing contact lens wear. 





Fig. 2 (Meisler, Zaret, and Stock). Trantas dots on the 
raised opaque limbal tissue. 





Fig. 3 (Meisler, Zaret, and Stock). Trantas dots at the 
inferior corneoscleral limbus. 
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tivitis? and cutaneous basophil hypersen- 
sitivity has been suggested to be at least 
in part responsible for vernal disease as 
well as giant papillary conjunctivitis. 128 

Contact lens deposits have been impli- 
cated as the inciting agent producing 
vernal-like cobblestones in giant papil- 
lary conjunctivitis and it is not unreason- 
able to expect the same agent to induce 
vernal-like limbal changes in contact lens 
wearers. Trantas dots and limbal inflam- 
mation are the signs of the limbal form of 
vernal conjunctivitis. The limbal inflam- 
mation initially appears as a hyperemic, 
edematous, thickened conjunctiva. As the 
disease progresses the thickening be- 
comes irregular and assumes the appear- 
ance of elevated mucoid nodules. Trantas 
dots are discrete white dots that appear on 
the apices of these limbal vegetations. 
They are focal collections of inflammato- 
ry cells and degenerating epithelium.® 
Eosinophils are also noted in the dots.!° 
The Trantas dots, diffuse limbitis, and 
limbal nodules present in our patient are 
compatible with a vernal-like disease, and 
the scrapings support this diagnosis. 

It is doubtful that our patient repre- 
sents true vernal disease for the following 
reasons: (1) The limbitis in our patient 
involved the entire corneoscleral limbus, 
whereas in vernal disease the changes are 
usually localized to the superior corneo- 
scleral limbus? (Fig. 3). (2) The patient 
has no family history of atopy or vernal 
disease.!112 (3) He is older than most 
patients with vernal diseases.!* (4) Reso- 
lution and exacerbation of the condition 
could be achieved by removing and rein- 
troducing the contact lens, which sup- 
ports the contention that limbal changes 
are associated with soft contact lens wear. 


SUMMARY 


A 30-year-8ld man developed vernal- 
like limbal changes associated with soft 
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contact lens wear including Trantas dots, 
limbal nodules, and diffuse limbitis. 
These findings add to the contention that 
the conjunctival changes found in giant 
papillary conjunctivitis and vernal con- 
junctivitis share a common immuno- 
pathogenesis. 
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Presumed ocular histoplasmosis is a 
clinical entity, which is characterized by 
a triad of disciform macular scarring, per- 
ipapillary scarring, and peripheral atroph- 
ic spots. A cause for the dimorphic fungus 
Histoplasma capsulatum is based on 
clinical! and epidemiologic evidence,2~> 
because the organism has not been 
identified histopathologically in eyes of 
patients with presumed ocular histoplas- 
mosis syndrome.®* Responses of lympho- 
cytes from patients with clinical ocular 
disease to yeast phase antigens further 
support the association of the fungus with 
the clinical appearance.® 

Patients with disciform scars of the 
presumed ocular histoplasmosis syn- 
drome have shown a high frequency of 
HLA-B7,?!° whereas there was no signifi- 
cant increase in the frequency of this an- 
tigen in patients with only peripheral atro- 
phic scars without disciform disease."! 
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These data imply that there is some genet- 
ic component in the pathogenesis of the 
presumed ocular histoplasmosis syn- 
drome disciform scarring but not neces- 
sarily in the development of peripheral 
atrophic scars.!!:!2 

Investigators of HLA and disease asso- 
ciations have frequently recognized that 
when a disease is associated with a partic- 
ular allele at the B locus, there may even 
be a stronger association with an allele at 
the DR locus.!? For this reason, we per- 
formed DR typing in patients with disci- 
form scarring of the presumed ocular his- 
toplasmosis syndrome and in patients 
with only peripheral scars of the pre- 
sumed ocular histoplasmosis syndrome. 
For comparison, we also studied the inci- 
dence of HLA antigens in patients with 
disciform scarring of degenerative cho- 
roidopathy. 


SUBJECTS AND METHODS 


Twenty-six patients with disciform 
scarring indicating previous hemorrhagic 
changes of the presumed ocular histo- 
plasmosis syndrome or with active hem- 
orrhagic lesions in the posterior pole, and 
at least one of the other two typical types 
of scars of the triad, were typed for HLA 
markers. 

A population of patients with only pe- 
ripheral scarring associated with positive 
skin tests to histoplasmin was selected for 
HLA typing on the basis of extensive 
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epidemiologic studies and characteriza- 
tion of anumber of clinical and laboratory 
factors.2-> This group originally consist- 
ed of 21 patients identified in a communi- 
ty survey of 842 persons in Walkersville, 
Maryland. Two had died and one had 
developed an active peripapillary hemor- 
rhagic lesion at the time when the present 
study began. Five patients had moved 
from the Walkersville area but two con- 
tributed blood samples at other centers 
that were sent to Milwaukee for analysis. 
Thirteen patients still lived in Walkers- 
ville and 11 of these consented to HLA 
typing. Therefore, 13 of the living 18 
patients with only peripheral scars from 
the initial study could be typed for DR 
antigens. 

Eighteen patients with disciform de- 
generation morphologically the same as 
the presumed ocular histoplasmosis syn- 
drome disciform scars but thought to 
have a different etiologic basis were also 
typed for HLA markers. 

Lymphocytes were obtained from 
preservative-free heparin anticoagulated 
peripheral blood and isolated by Ficoll- 
hypaque (density 1.078) differential 
centrifugation. HLA-A, B, C typing was 
performed with the standard Nation- 
al Institutes of Health microlympho- 
cytotoxicity technique using 144 HLA 
typing sera that detected 18 HLA-A, 25 
HLA-B, four HLA-C specificities and 
Bw4/Bw6. B-cell serologic typing for 
DRw1l to DRw7 was performed by pro- 
longed incubation lymphocytotoxicity 
testing (one hour with antiserum, two 
hours with rabbit complement at room 
temperature) of enriched B lymphocyte 
preparations made from peripheral blood 
lymphocytes of carbonyl iron treatment 
followed by T cell rosette separation 
with neuraminidase-treated sheep eryth- 
rocytes. s 

Significance levels of differences in an- 
tigen frequencies between groups were 
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determined with the chi-square test using 
Yates correction for discontinuity. The 
strength of the HLA antigen association 
was assessed as the relative risk for dis- 
ease calculated according to Woolf!’ 
using the following formula: 
axd 

x Cc 
whereby a represents the number of pa- 
tients typing for a certain HLA antigen, b 
the number of patients without that anti- 
gen, and c and d represent the number of 
normal blood donors with and without 
the HLA antigen, respectively. 





relative risk = 


RESULTS 


The HLA typing results on 26 patients 
with presumed ocular histoplasmosis 
syndrome with disciform macular lesions 
are shown in Table 1. Twenty patients 
typed for B7 and 21 patients typed for 
DRw2; three patients were negative for 
B7 but positive for DRw2 and two pa- 
tients were B7 positive but DRw2 nega- 
tive. Only three out of 26 patients (or 
12%) were negative for either antigen. 

Table 2 lists the HLA antigen frequen- 
cies in the presumed ocular histoplasmo- 
sis syndrome patients with disciform 
scarring, in patients with disciform scar- 
ring of degenerative choroidopathy and 
in normal blood donors. The frequencies 
of B7 and DRw2 were significantly in- 
creased in the presumed ocular histoplas- 
mosis syndrome patients; B7 was present 
in 20 (77%) (x? = 32.7; P <10-7) and 
DRw2 was present in 21 (81%) (x? = 18.2; 
P <10~5) of the presumed ocular histo- 
plasmosis syndrome patients. The rela- 
tive risks for B7 and DRw2 were 9.5 and 
11.7, respectively. In contrast, the fre- 
quency of A3 was not significantly in- 
creased in this group of patients with the 
presumed ocular histoplasmosis syn- 
drome (x? = 0.07; P <.10) indicating that 
the A3-B7-DRw2 haplotype common to 
certain white populations was not associ- 
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TABLE 1 


HLA TYPES OF PATIENTS WITH 
PRESUMED OCULAR HISTOPLASMOSIS WITH DISCIFORM MACULAR SCARRING 


Patient A B 
No. 
l 1,3 7,— 
2 3, — 7, 44 
3 Las 7,8 
4 3, — Ts OD 
5 2, 28 (ey 
6 PAH, ye a 
7 fp Re 7,14 
8 9 26 7,8 
9 9. 24 Ha: D 
10 l2 7,8 
1] L2 7,8 
12 2-3 T 22 
13 Lo 7,8 
14 3. T1 (feo 
15 bz Pe i 
16 PAi § | 7, 39 
17 3, — PES 
18 3. A 7,49 
19 eS y 14, 45 
20 24, 26 5, 38 
21 23, 24 8, 22 
22 2,11l | 7. d 
24 Li i met N 
24 l1, — 8, 14 
25 26, 28 8, 39 
26 25, — 15, 44 


ated with disciform scarring of the pre- 
sumed ocular histoplasmosis syndrome. 
Decreases of the frequencies of other 
HLA antigens were probably secondary 
to the increased frequencies of B7 and 
DRw2. Several HLA antigens (A29, 
Aw30, B13, B18, B40, Cw2, DRw5) could 
not be detected in this group of presumed 
ocular histoplasmosis syndrome patients; 
however, the relatively small number 
of patients did not permit any interpre- 
tation of these findings. No significant 
differences in the HLA antigen fre- 
quencies could be detected for patients 
with degenerative choroidopathy when 
compared with normal blood donors 
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(Table 2). 

In Table 3 are shown the HLA types of 
13 presumed ocular histoplasmosis syn- 
drome patients with peripheral atrophic 
scarring. Five (38%) patients typed for B7 
and eight (62%) patients typed for DRw2. 
The DRw2 frequency in the Walkersville 
group of patients was significantly higher 
(x2 = 4.6; P = .014) than that in normal 
blood donors in Milwaukee. In contrast to 
the absence of B18, B40, and Cw2 in the 
presumed ocular histoplasmosis syn- 
drome patients with disciform scarring it 
was possible to detect these antigens in 
this group of patients of tle presumed 
ocular histoplasmosis syndrome patients 
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TABLE 2 


HLA ANTIGEN FREQUENCIES IN PATIENTS WITH DISCIFORM SCARRING OF 
PRESUMED OCULAR HISTOPLASMOSIS AND DEGENERATIVE CHOROIDOPATHY 


Presumed Ocular Degenerative 
HLA-A Histoplasmosis Choroidopathy Normal Blood Donors 
(N = 26) (N = 18) (N = 3,240) 

%o % %o 
Al 31 33 29.5 
A2 46 61 51.1 
A3 31 17 26.5 
All $5 0 10.9 
Aw3 8 0 3./ 
Aw24 12 28 17:5 
A25 4 l1 5.3 
A26 12 6 6.9 
A28 8 6 6.9 
A29 0 0 5.6 
Aw30 0 11 4.4 
Aw31 4 11 3.9 
Aw32 12 6 6.8 
Aw33 0 0 1.4 
B5 4 17 11.7 
B7 77 17 25.6 
B8 31 22 21.3 
B13 0 11 6.6 
B14 12 0 5.9 
B15 8 28 12.8 
B17 4 17 8.7 
B18 0 22 9.9 
Bw22 8 0 4.1 
B27 8 0 9.1 
Bw35 12 6 liz 
B37 4 0 1.9 
Bw38 4 0 4.0 
Bw39 8 0 4.2 
B40 0 22 14.1 
Bw44 8 27 25.0 
Bw45 4 0 e 0.9 
Bw49 4 0 3.2 
Bw50 4 0 LS 
Bw4 38 44 63.0 
Bw6 96 78 87.0 
Cwl 12 11 6.6 
Cw2 0 6 14.2 
Cw3 4 22 18.4 
Cw4 12 11 19.1 
DRw1 Zi 6 12.0* 
DRw2 81 22 28.0 
DRw3 31 11 27.0 
DRw4 12 44 32.0 
DRw5 0 22 22.0 
DRw6 8 22 22.0 
DRw7 23 22 30.0 


*60 normal blood donors were typed for DRw. 
a 
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TABLE 3 


HLA TYPES OF PATIENTS WITH 
PRESUMED OCULAR HISTOPLASMOSIS 
WITH PERIPHERAL LESIONS 
(WALKERSVILLE, MARYLAND) 


HLA 
Patient 
No. A B w4, w6 G DRw 
l 24, — 7,— 6 3,— 12,— 
2 L.2 7,— 6 —,— |2, 
a 3, — 7,— 6 —,— |2,— 
4 j ae T= 6 —,— |1,2 
5 L2 7, 40 6 —, — |2, (3 
6 11, 26 5, 30 4,6 —,— 12,5 
7 1, 26 5, 8 4,6 —,— |2,3 
8 25.31 5, 18 4,6 —,— |2,— 
9 2, 24 8, 44 4,6 —, — 4, — 
10 1, 26 8, 35 6 4,— 3,6 
11 3.23 35,49 4,6 —,— 41,6 
J2 Loo 8, 18 6 —— 4— 
13 1, 32 8, 40 6 2,— 3,4 


with peripheral atrophic lesions. These 
data seem to indicate that no HLA antigen 
had a particularly low frequency in the 


presumed ocular histoplasmosis syn- 
drome patients. 
DISCUSSION 


The present data suggest that DRw2 is 
strongly associated with the presumed 
ocular histoplasmosis syndrome, not only 
at the stage of disciform scarring, but also 
at the stage when peripheral atrophic le- 
sions occur. We also observed a consider- 
able increase of the frequency of B7 in the 
presumed ocular histoplasmosis syn- 
drome patients with disciform scarring 
similar to previous observations by 
Braley and associates,!° and Godfrey, 
Sabates, and Cross.? Conversely, this 
study and a previous observation!!! did 
not show a significant increase of the 
frequency of B7 in the presumed ocular 
histoplasmosis syndrome patients with 
peripheral atrophic spots, suggesting that 
the B7 association with the presumed 
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ocular histoplasmosis syndrome was re- 
stricted to the stage of disciform scar- 
ring.!! The present findings of an in- 
creased frequency of DRw2 (62%) in the 
Walkersville, Maryland, patients with pe- 
ripheral lesions indicate that an HLA 
association may play a role in the patho- 
genesis of the early lesions of the eye after 
H. capsulatum infection. However, the 
small group of the Walkersville patients 
tested for HLA and our inability to test a 
normal control population in the same 
geographic area may restrict the interpre- 
tation of our findings. 

Discitorm lesions secondary to degen- 
erative choroidopathy are similar to those 
of the presumed ocular histoplasmosis 
syndrome but are associated with auto- 
somal dominantly inherited drusen!4 and 
are found in older age groups. Studies of a 
random population of patients with this 
disorder did not identify any HLA anti- 
gen association, implying the presence of 
genetic differences in the pathogenesis of 
the two types of macular disciform scar- 
ring despite their morphologic and histo- 
pathologic similarities.!>1® 

Exposure to H. capsulatum has been 
documented by skin tests that are positive 
in 70 to 90% of the population in some 
parts of the United States but it is rarely 
associated with significant health prob- 
lems. Our findings indicate a genetic 
component in the susceptibility of devel- 
opment of morphologic changes in the 
eye after infection with H. capsulatum. 
The gene or genes responsible for this 
susceptibility may be identical to the 
DRw2 gene or closely associated with it 
on the sixth chromosome. The function of 
DR gene products is not understood but it 
is thought that they are involved in some 
aspect of the control of immune responses 
similar to the Ia (immune associated) re- 
gion genes of the equivalente H-2 system 
in the mouse. In addition to this implica- 
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tion of host factors in the production of 
scarring in the eye, primate studies using 
arterial injection of the fungus show the 
importance of inoculum size, phase of the 
organism, and site of injection in produc- 
tion of the ocular lesions.!7 

Previous studies have suggested that 
immune hyporesponsiveness may be re- 
lated to the presence of B7 and DRw2.!8 
The presumed ocular histoplasmosis syn- 
drome patients with macular scarring do, 
however, have an increased reactivity on 
skin testing to histoplasmin,!® react to a 
greater number of skin tests than do other 
uveitis patients,2° and show normal lym- 
phocyte stimulation to antigens prepared 
from yeast phase H. capsulatum.® 

Pathogenetic mechanisms may be 
shared by diseases that show association 
with the same HLA antigens. Other ab- 
normal states known to correlate with 
DRw2 are multiple sclerosis,?!?? Good- 
pasture’s syndrome,?* idiopathic optic 
neuritis,24 and homogeneous immunoglo- 
bulinemia.2® Although the cause of multi- 
ple sclerosis is unknown, it is postulated 
that after exposure to a ubiquitous agent 
(perhaps measles), the susceptible indi- 
vidual develops a modified form of dis- 
ease that runs a relapsing course. This 
modified form of disease may be immu- 
nologically mediated.?? A similar series 
of events has been proposed for the 
presumed ocular histoplasmosis syn- 
drome.!%26 Early infection with the agent 
is thought to occur in the teenage years,’ 
but the pattern of peripheral spots may 
change for many years thereafter.27 Macu- 
lar disciform scars probably occur ten to 
30 years after initial infection,® and their 
form can show continued alternations 
over many years of follow-up after they 
are established.2® Whether the formation 
of a disciform scar is the result of an 
immunologically mediated event or he- 
modynamic decompensation of an atroph- 
ic spot is not yet known.?9 
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Of interest is the increased frequency 
of B7 and DRw2 observed in patients 
with homogeneous immunoglobulinemia 
that is associated with autoimmune dis- 
ease, primary immunodeficiency, neopla- 
sia, or prolonged antigen stimulation. 
This condition may represent defective 
regulation of antibody synthesis or anti- 
gen clearance, or both. Goodpasture’s 
syndrome*® in the eye interestingly has 
been associated with layering of IgG in 
linear deposits along Bruch’s membrane 
and in the basement membrane of choroi- 
dal vessels. 


SUMMARY 


Patients with presumed ocular histo- 
plasmosis syndrome were typed for 
HLA-A, B, C, and DR antigens. It was 
found that 21 (81%) of 26 of the presumed 
ocular histoplasmosis syndrome patients 
with disciform macular scarring and 8 
(62%) of 13 of the presumed ocular histo- 
plasmosis syndrome patients with pe- 
ripheral atrophic spots typed for DRw2. 
The frequency of DRw2 in normal blood 
donors was 28%. The 77% (20 patients) 
frequency of B7 in 26 of the presumed 
ocular histoplasmosis syndrome patients 
with disciform scarring was also signifi- 
cantly higher than the 25.6% frequency of 
B7 in normal blood donors. In contrast, 
no significant differences were observed 
in any HLA antigen frequency for pa- 
tients with disciform scarring of degener- 
ative choroidopathy. These observations 
suggest that an association with DRw2 
may play a role in the pathogenesis of the 
eye lesions after Histoplasma capsulatum 
infection. 
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MACULAR LESIONS IN BLACKS WITH THE 
PRESUMED OCULAR HISTOPLASMOSIS SYNDROME 


MARK A. BASKIN, M.D., LEE M. JAMPOL, M.D., FELIPE U. HUAMONTE, M.D., 
MAURICE F. RABB, M.D., CHARLES M. VYGANTAS, M.D., 
AND GEORGE WYHINNY, M.D. 
Chicago, Illinois 


The occurrence of subretinal neovascu- 
larization in blacks with the presumed 
ocular histoplasmosis syndrome appears 
to be unusual and previous cases have not 
been documented by clinical history and 
angiography in published reports. Sch- 
laegel! found that only 0.7% of his pa- 
tients with the presumed ocular histo- 
plasmosis syndrome were black. Without 
citing individual cases, he estimated that 
the frequency of macular involvement in 
blacks is one-sixth that of whites although 
the punched out spots and sensitivity to 
histoplasmin appear to occur with the 
same frequency in whites and blacks. 
Recent reports? indicate an increased 
frequency of HLA B-7 in patients with 
presumed ocular histoplasmosis syn- 
drome. 

We describe six black patients with 
presumed ocular histoplasmosis syn- 
drome in whom macular lesions were 
present, and report the HLA types of four 
of these six patients. 


CASE REPORTS 


Case 1—A_ 30-year-old, Alabama-raised black 
woman noted blurred vision for two weeks in her 
left eye. She had been treated for one week with 
60 mg of prednisone daily before referral here. A 
similar episode had occurred in the right eye two 
years previously and had resolved with the use of 
systemic corticosteroids. Her best corrected visual 
acuity was R. E.: 6/6 (20/20) and L. E.: 6/15 (20/50). 
Results of slit-lamp examination were normal. Intra- 
ocular pressures by applanation tonometry were 
normal. The pupils were equal and reactive in both 
eyes. No afferent pupillary response was present. 


From the Department of Ophthalmology, Univer- 
sity of Ilingis Eye and Ear Infirmary, Chicago, 
Illinois. 

Reprint requests to Mark Baskin, M.D., University 
of Illinois Eye and Ear Infirmary, 1855 W. Taylor 
St., Chicago, IL 60612. 


Ophthalmoscopic examination of the right eye 
(Fig. 1) showed mild peripapillary atrophy, periph- 
eral punched out scars, and an apparent subretinal 
neovascular membrane in the macula surrounded by 
pigmented and depigmented halos. A fluorescein 
angiogram of the right macula (Fig. 2) confirmed the 
presence of the subretinal neovascularization. Oph- 
thalmoscopic examination of the left eye showed 
mild peripapillary atrophy and peripheral atrophic 
lesions. Serous elevation of the macula with local- 
ized subretinal hemorrhage and lipid exudates was 
noted (Fig. 3). A green-gray subretinal membrane 
was noted. The angiogram (Fig. 4) confirmed the 
presence of a small subretinal neovascular mem- 
brane and blockage of some fluorescence by subreti- 
nal hemorrhage. A chest roentgenogram showed a 
calcified node in the right hilus and a calcified 
granuloma in the right middle lobe consistent with 
old pulmonary histoplasmosis. No skin test was 
performed. HLA typing showed the absence of the 
HLA B-7 antigen (Table). The patient’s prednisone 
dosage was gradually tapered and her vision re- 
mained unchanged. Five months later, she again 
complained of blurred vision in the left eye. Visual 
acuity in the left eye had decreased to 6/21 (20/70). 





Fig. 1 (Baskin and associates). Case 1. Right eye, 
Subretinal neovascular membrane with surrounding 
hyperpigmented and hypopigmented rings is seen. 
Pigmentary changes are probably secondary to pre- 
vious local detachments that have settled. 
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Fig. 2 (Baskin and associates). Case 1. Right eye, 
Fluorescein angiogram shows central hyperfluores- 
cent area with surrounding lacy pattern of subretinal 
vessels. 


Ophthalmoscopic examination showed an increase 
in the amount of serous elevation. A fluorescein 
angiogram showed that thè neovascular net had 
become larger and that a hyperpigmented halo was 
present similar to the one seen in the fellow eve 
(Fig. 5). The right eye was unchanged. Systemic 
corticosteroids were resumed with subsequent im- 





Left eye, 
Fluorescein angiogram shows small area of subret- 


Fig. 4 (Baskin and associates). Case 1. 


inal neovascularization under macula and 
punched-out spots under the superotemporal ves- 
sels. 
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Fig. 3 (Baskin and associates). Case 1. Left eye, 
Localized serous detachment of macula with some 
subretinal exudation and hemorrhage. 


provement of visual acuity to 6/15 (20/50) one 
month later. 

Case 2—A 43-year-old black man reported a two- 
week history of decreased vision in his right eye. He 
had lived in Louisiana until age 21 years, and was in 
contact with farm animals. Since then, he has lived 
in Chicago. His best corrected visual acuity was 
R. E.: 6/21 (20/70) and L. E.: 6/6-3 (20/20-3). Re- 
sults of slit-lamp examination were normal. Intra- 
ocular pressures by applanation tonometry were 
R. E.: 10 mm Hg and L. E.: 14 mm Hg. The pupils 
were equal and reactive. No afferent pupillary re- 
sponse was present. 

Ophthalmoscopic examination of the right eye 
(Fig. 6) disclosed peripheral atrophic lesions, peri- 
papillary atrophy, and a small subretinal hemor- 
rhage in the macula. There was surrounding serous 
elevation of the retina, and an atrophic lesion super- 
otemporal to the macula. Fluorescein angiography 
of the right macula showed an area of hyperfluores- 


TABLE 


HLA ANTIGEN TYPES IN BLACKS WITH 
PRESUMED OCULAR HISTOPLASMOSIS SYNDROME 











Case No. Locus A Locus B 
l 2,W36 W17,W35 
2 W32,W33 5,W15 
5 11, 29 7, 18 
6 2, W23 W15, — 
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Fig. 5 (Baskin and associates). Case 1. Left eye, 
Taken five months after Figure 4; subretinal neovas- 
cularization has increased in size. 


cence that increased in size and intensity in the later 
phases (Fig. 7). This area was interpreted as a subre- 
tinal neovascular membrane. Ophthalmoscopic ex- 
amination of the left eye showed peripheral atrophic 
sears only. A chest roentgenogram was normal. The 
histoplasmin skin test developed 18 mm of indura- 





Fig. 7 (Baskin and associates). Case 2. Right eye, 
Angiogram confirms presence of submacular neo- 
vascular membrane, peripapillary pigmentary 
changes and punched-out spot superotemporal to 
the macula. 
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Fig. 6 (Baskin and associates). Case 2. Right eye, 
Peripapillary atrophy and superotemporal punched 
out spots are seen. Macular area shows some serous 
elevation of the macula and a small area of subret- 
inal hemorrhage. 


tion at 24 hours. Complement-fixing antibodies to 
the yveast-phase antigen of Histoplasma capsulatum 
were present at a 1:8 titer and the mycelial phase at a 
1:16 titer. HLA typing showed the absence of the 
B-7 antigen (Table). 

Case 3—A 37-year-old Mississippi-born black 
man complained of decreasing vision in his right 
eye at age 25 vears. He had previously noted a loss of 
vision in his left eye at age 19 years. His best 
corrected visual acuity was R. E.: 6/9+2 (20/30+2) 
and L. E.: 6/120 (20/400). Results of slit-lamp exam- 
ination were normal. The intraocular pressure by 
applanation tonometry was 14 mm Hg in both eyes. 
The pupils were 3 mm and reactive. No afferent 
pupillary response was present. 

Ophthalmoscopic examination showed peripapil- 
lary atrophy and peripheral atrophic lesions in both 
eyes. An atrophic lesion was present inferior to the 
macula in the right eye (Fig. 8). Fluorescein angiog- 
raphy of the right eye showed peripapillary hyper- 
fluorescence, slight hyperfluorescence under the fo- 
vea, and a well-demarcated hyperfluorescent area 
inferior to the macula (Fig. 9). Ophthalmoscopi- 
cally, peripapillary atrophy and a disciform lesion 
with evidence of the subretinal neovascularization 
were present in the left eye (Fig. 10). Fluorescein 
angiography of the left eye confirmed the presence 
of this neovascular membrane as well as peripapil- 
lary hyperfluorescence and multiple well-circum- 
scribed areas of pigment mottling (Fig. 11). A chest 
x-ray film was normal. A histoplasmin skin test 
developed 10 mm of induration at 48 hours. Com- 
plement-fixing antibodies to the yeast-phase antigen 
of H. capsulatum were present at a 1:8 titer; anti- 
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Fig. 8 (Baskin and associates). Case 3. Right eye, 
Peripapillary atrophy, pigment mottling in fovea, 
and an atrophic spot inferior to macula (arrow) are 
seen. 


bodies to the mycelial phase were absent. HLA 
typing was not performed. 

Case 4—A 26-year-old Chicago-born black man 
described a one-month history of decreasing vision 
in his left eye. Two months previously, he had been 
struck in the same eye. His best corrected visual 
acuity was R. E.: 6/7.5 (20/25) and L. E.: 6/9 (20/30). 





Fig. 10 (Baskin and associates). Case 3. Left eye, 
Prominent peripapillary atrophy and disciform mac- 
ular scar with surrounding pigmentary mottling 
seen. 
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Fig. 9 (Baskin and associates). Case 3. Right eye, 
Fluorescein angiogram shows window defect inferi- 
or to the macula and slight hyperfluorescence direct- 
ly under fovea. 


Results of slit-lamp examination were normal. The 
pupils were 3 mm and reactive. No afferent pupil- 
lary response was present. 

Ophthalmoscopic examination revealed peripa- 
pillary atrophy in both eyes, a single atrophic pe- 
ripheral lesion in the right eye, and retinal pigment 
epithelial changes in the macula of the left eye. 


2 

Fig. 11 (Baskin and associates). Case 3. Left eye, 

Fluorescein angiogram shows submacular neovas- 

cularization and surrounding pigment epithelial 
window defects. 
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Fluorescein angiography of the left eye showed an 
area of peripapillary hyperfluorescence and a well- 
circumscribed area of hyperfluorescence temporal to 
the macula. A chest x-ray film was normal. The 
histoplasmin skin test developed 20 mm of indura- 
tion at 48 hours. Complement-fixing antibodies to 
both the yeast and mycelial phases of H. capsulatum 
were negative. HLA tissue typing was not per- 
formed. 

Case 5—A 56-year-old Georgia-born black man 
described poor vision in both eyes since age 32 
years, when he had had hemorrhages in both eyes 
and was treated by an ophthalmologist with vita- 
mins and other pills. His vision at that time im- 
proved slightly and had since remained stable. He 
lived in Georgia until age 15 years, in Ohio until age 
24 years (where he lived on a farm), and in Chicago 
up to the present time. His best corrected visual 
acuity was R. E.: 6/120 (20/400) and L. E.: counting 
fingers. Results of slit-lamp examination were 
normal. The intraocular pressures by applanation 
tonometry were R. E.: 17 mm Hg and L. E.: 19 mm 
Hg. No afferent pupillary response was present. 

Ophthalmoscopic examination of the right eye 
showed prominent peripapillary atrophy and pe- 
ripheral chorioretinal scars (Fig. 12). The macula 
contained a large inactive disciform scar with sur- 
rounding mottling of the retinal pigment epitheli- 
um. Ophthalmoscopic examination of the left eye 
showed similar changes. The chest roentgenogram 
was normal. A histoplasmin skin test developed 
25 mm of induration at 24 hours. HLA tissue typing 
showed the presence of B-7 antigen (Table). 

Case 6—A 58-year-old Chicago-raised black 
woman had been aware of poor vision in her left eye 
for at least one year. As a child she visited a farm in 


Pad 


Fig. 12 (Baskin and associates). Case 5. Right eye, 
Prominent peripapillary atrophy and large inactive 
disciform macular scar are seen. 
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Texas for a few weeks each year. Her best corrected 
visual acuity was R. E.: 6/7.5 (20/25) and L. E.: 6/60 
(20/200). Results of a slit-lamp examination were 
normal. Intraocular pressure by applanation tonom- 
etry was 15 mm Hg in both eyes. No afferent 
pupillary response was present. 

Ophthalmoscopic examination revealed a tilted 
disk, peripapillary atrophy, and multiple peripheral 
atrophic lesions in both eyes; a macular hole was 
seen in the left eye (Fig. 13). The chest x-ray film 
was normal. There was no reaction at 48 hours to a 
histoplasmin skin test. HLA tissue typing showed 
the absence of the B-7 antigen (Table). 


DISCUSSION 


Subretinal neovascularization and dis- 
ciform degeneration of the macula appear 
rarely in blacks. Senile macular degenera- 
tion, for example, is seen much less fre- 
quently in blacks than in whites.* Despite 
numerous reports of large series of pa- 
tients with presumed ocular histoplasmo- 
sis syndrome, the characteristic disciform 
lesion in blacks has not been published. 
Gass and Wilkinson reported a series of 
130 patients with presumed ocular histo- 
plasmosis syndrome. There were no 


blacks in their series. In Schlaegel and 
associates’ report,® of 190 patients with 
choroiditis, 


histoplasmic none were 





Fig. 13 (Baskin and associates). Case 6. Left eye, 
Multiple punched-out spots are seen. A small tilted 
myopic disk is present with prominent peripapillary 
changes. A macular hole is seen (arrow). 
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black. Makley and associates? described 
79 cases and Krill and associates® de- 
scribed 45 cases of histoplasmic choroid- 
itis; there was one black patient in each 
series but the condition of their maculae 
was not described. Schlaegel! has recent- 
ly estimated that macular involvement in 
presumed ocular histoplasmosis syn- 
drome is six times more common in 
whites than in blacks. 

In our series, the six black patients with 
the presumed ocular histoplasmosis syn- 
drome ranged in age from 26 to 58 years. 
They were all born or raised near the 
Mississippi River Valley, the endemic 
area for histoplasmosis. Our criteria for 
diagnosis included the appearance of at 
least two of the following signs: (1) serous 
and hemorrhagic detachment of the mac- 
ula with subretinal neovascularization; 
(2) peripapillary chorioretinal atrophy; or 
(3) peripheral atrophic  chorioretinal 
scars. One patient also showed a macular 
hole. Four of the five patients who had 
skin tests had positive responses to histo- 
plasmin. Macular involvement was bilat- 
eral in three of the six cases. 

Macular involvement in whites with 
the presumed ocular histoplasmosis syn- 
drome appears to correlate with the pres- 
ence of HLA B-7.>9 Although whites with 
only peripheral-lesions had the same fre- 
quency of B-7 as the general population 
(20%), white patients with macular in- 
volvement had the B-7 antigen 55 or 78% 
of the time.>° HLA typing was performed 
in four of our black patients with pre- 
sumed ocular histoplasmosis syndrome. 
One showed the presence of HLA B-7 
(Table). The small numbers involved pre- 
vent a comparison with the 55 or 78% 
frequency of HLA B-7 in white patients 
with macular involvement in the pre- 
sumed ocular histoplasmosis syndrome. 
The one black patient with presumed 
ocular histoplasmosis syndrome previ- 
ously HLA typed did not have HLA B-7.9 
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In general HLA B-7 antigen appears to be 
slightly rarer in blacks!!! than whites 
but the discrepancy does not appear to be 
enough to explain the rarity of macular 
involvement in blacks with presumed oc- 
ular histoplasmosis syndrome. 

Clinical assessment of the frequency of 
diseases in different races may be mis- 
leading. An apparent racial difference 
may be related to genetic or environmen- 
tal factors. Additionally, a disease may be 
overlooked or its clinical appearance may 
differ between races. Many diseases have 
been reported to occur less frequently in 
blacks. Presumed ocular histoplasmosis 
syndrome is one such disease. Although a 
prevalence cannot be shown from this 
series, we wish to point out that presumed 
ocular histoplasmosis syndrome with 
macular involvement can occur in blacks, 
and this entity must be considered in the 
differential diagnosis of a disciform or 
atrophic macular lesion in a black indi- 
vidual. 


SUMMARY 


Six black patients had fundus le- 
sions diagnostic of the presumed ocular 
histoplasmosis syndrome. All patients 
had peripapillary changes or peripheral 
punched-out chorioretinal lesions, or 
both. Five of the six had macular subreti- 
nal neovascularization, disciform scar- 
ring, or an atrophic macular lesion, and 
one patient had a macular hole; four of 
five patients tested had a positive histo- 
plasmin skin test. The macular involve- 
ment was bilateral in three of the six 
cases. HLA B-7 was present in one of four 
patients who had HLA typing. Macular 
involvement can occur in blacks with the 
presumed ocular histoplasmosis syn- 
drome. 
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OPHTHALMIC MINIATURE 


Of course there is the long-held belief that gemstones ward off 
sickness, and this was very much in evidence during the Middle 
Ages. For example, it was thought that garnets were a remedy for a 
feverish illness. The Zircon was popular in the Fourteenth Century 
as a safeguard against the Black Death and diamonds were also 
thought to be a protection against plague. 


At this time the opal was known as ophthalmioe, or eye-stone. When 
wrapped in a bayleaf and worn constantly it was thought to improve 
the eyesight. The emerald has had a connection with eyes for 
centuries past. This could be considered as part of the reason why 
green is supposed to be the most restful color for the eyes. Going 
back to Roman times, Nero, who had very bad vision, was said to use 
a slice of emerald to improve his sight while watching the gladiators 


in the arena. 


Joan Frank, The Beauty of Jewelry 


London, Crescent Books, 1979 


OCULAR INFLAMMATION ASSOCIATED WITH 
YERSINIA INFECTION 


K. MATTI SAARI, M.D. 
Tampere, Finland 
OSSI LAITINEN, M.D., AND MARJATTA LEIRISALO, M.D. 
Helsinki, Finland 
AND 
RITVA SAARI, M.D. 
Oulu, Finland 


Ocular involvement in patients with 
Yersinia infection is uncommon. Yersinia 
enterocolitica! and Y. pseudotuberculo- 
sis? may cause Parinaud’s oculoglan- 
dular syndrome, and Y. enterocolitica has 
been isolated from the eye in a few pat- 
ients.4° Uveitis or conjunctivitis are occa- 
sionally associated with Yersinia infec- 
tion.® 1° However, data regarding de- 
tailed ophthalmologic findings concern- 
ing endogenous uveitis and conjunctivitis 
associated with Yersinia infection have 
been lacking. We studied the clinical ap- 
pearance of uveitis and conjunctivitis as- 
sociated with Yersinia infection in 23 
patients. 


SUBJECTS AND METHODS 


Twenty-three patients, 13 males and 
ten females, ranging in age between 16 
and 47 (mean 28) years were included in 
this study. The data were collected during 
theten-year period between 1969 and 1978. 
Eleven patients were from Southern Fin- 
land, four were from Central Finland, 
and eight patients were from Northern 
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Finland. In serologic tests, the criterion 
of recent Yersinia infection was a maxi- 
mum agglutinin titer of at least 160, com- 
bined with a significant rise of the titer (at 
least two twofold dilution steps when 
tested in parallel) in the acute phase, or 
followed by a significant drop of the titer 
within six months, or both. The patients 
underwent a medical and ophthalmologic 
examination and follow-up throughout 
the course of the acute infection. Color 
photography of the anterior eye was per- 
formed in three patients and fluore- 
scein angiography of the iris in one pa- 
tient (Case 11) during the acute stage of 
ocular inflammation. Twenty patients 
underwent x-ray examination of the lum- 
bosacral spine. Determination of HLA- 
antigens using the two-stage microcyto- 
toxicity method!! was done in 17 patients. 


RESULTS 


The disease was characterized by acute 
onset. Sixteen patients had fever that rose 
to a maximum between 37.6 and 39.7°C 
(mean 38.6°C). Acute abdominal symp- 
toms with a duration of up to three weeks 
occurred in 19 patients; 16 had diarrhea 
and nonspecific abdominal pain, one pa- 
tient had only diarrhea, and two only 
abdominal pain (Table 1). Two patients 
(Table 1, Cases 5 and 19) had emesis, 
and one patient (Table 1, Case 8) had 
anorexia. From one to three weeks af- 
ter onset of the illness, 22 patients devel- 
oped arthritis showing acute onset with 
severe symptoms and lasting usually 
less than six months. Two patients 
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(Cases 18 and 19) had had reactive poly- 
arthritis 24 and six years before Yersinia 
arthritis. Eleven patients had myalgia and 
arthritis. One patient (Case 14) developed 
carditis during the acute stage of Yersinia 
infection. Eleven patients developed Rei- 
ters syndrome with arthritis, dysuria or 
pyuria, and ocular inflammation. Seven- 
teen patients (Table 1, Cases 1-17) had 
acute anterior uveitis, and nine (Table 1, 
Cases 4, 9, 10, and 18-23) had conjunctiv- 
itis associated with the acute stage of 
Yersinia infection. One patient with acute 
anterior uveitis (Case 12) had had unilat- 
eral acute anterior uveitis three years and 
another (Case 13) ten months earlier. One 
patient with acute anterior uveitis 
(Case 17) had had unilateral acute anteri- 
or uveitis twice three and four years earli- 
er, respectively. One patient with con- 
junctivitis (Case 18) had suffered from 
unilateral, recurrent acute anterior uveitis 
15 years earlier. 

Symptoms of sacroiliitis were present 
in 12 patients. One of these patients 
(Table 1, Case 2) had had ankylosing 
spondylitis for 13 years before onset of 
Yersinia infection. 

From five days to one month after onset 
of Yersinia infection 17 patients (Table 1, 
Cases 1-17) developed acute anterior uve- 
itis. The patients complained of redness, 
photophobia and pain, and some of them 
of diminution of vision and increased 
lacrimation. Pericorneal ciliary injection 
was observed in all patients; one patient 
(Case 6) with severe exudation into the 
anterior chamber and vitreous developed 
conjunctival chemosis. Aqueous flare and 
cells and fine keratic precipitates were 
constant findings (Table 2). Keratic pre- 
cipitates were never mutton-fat. Marked 
vasodilation of the iris vessels was seen in 
four patients (Cases 6, 10,11, and 15). 
On iris angiography, one of them 
(Case 11) showed vasodilation and fluo- 
rescein leakage in the nasal and superior 
parts of the iris (Fig. 1); the temporal half 
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showed a dense iris nevus (Fig. 2), which 
occluded visualization of the iris vessels 
in angiography. Fibrinous exudation in 
the aqueous humor was seen in ten pa- 
tients; one of them (Case 10) had hypere- 
mia and petechial hemorrhages of the iris 
and on the next day hyphema was seen. In 
the acute stage, posterior synechiae devel- 
oped in ten patients (Table 2). Hyperten- 
sive iridocyclitis and secondary glaucoma 
were never observed. Nine patients 
showed cells in the vitreous, and one of 
them (Case 7) punctate and snowball-like 
small, preretinal exudates in the inferior 
periphery. Six patients developed slight 
macular edema; cystic macular edema 
was not seen. One patient (Case 16) 
showed slight edema of the disk. 

The uveitis was unilateral in 14 cases 
and bilateral in three (Table 3). The dura- 
tion varied between three and 12 weeks 
(mean, 6.2 weeks). Topical medication 
with corticosteroids and cycloplegics suf- 
ficed in ten cases; in seven cases, because 
of fulminant onset of intraocular inflam- 
mation, systemic corticosteroids were 
used (Table 3). In eight cases uveitis re- 
curred after a lapse of one month to three 
years (mean, 1.5 years). The duration of 
recurrences varied between two and 11 
weeks (mean, 5.7 weeks). The inflamma- 
tory signs resolved completely in all pa- 
tients. 

Conjunctivitis occurred in nine pa- 
tients: unilaterally in five and bilaterally 
in four (Table 4). In eight patients it oc- 
curred from four to 17 days after onset of 
abdominal symptoms; in five patients 
(Cases 4, 19-21, and 23) it coincided with 
arthritis and urethritis and in two 
(Cases 18 and 22) with arthritis. In one 
patient (Case 10) with no abdominal 
symptoms, conjunctivitis, arthritis, and 
urethritis occurred seven days after onset 
of fever. Conjunctivitis was mostly mild. 
The patient complained of ređness and a 
burning sensation. No chemosis or folli- 
cles were noted except in a 29-year-old 
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Fig. 1 (Saari and associates). Case 11. Right eye. Left, Iris angiogram showing vasodilation in nasal and 
superior parts of iris and early peripupillary leakage. Right, In later stage, diffuse leakage of iris vessels. No 
radial vessels are visible in the temporal half of the iris. 


man (Case 22) with chronic blepharitis; 
two weeks after onset of abdominal 
symptoms he developed redness, chem- 
osis, and enlarged follicles in the palpe- 
bral conjunctiva of the lower eyelids. Ina 
severe case (Case 9) there were slight 
pain, palpebral edema, and purulent exu- 
date. Keratitis was never seen. Conjunc- 
tivitis resolved spontaneously in seven 
days. In two patients (Cases 9 and 10) 
chloramphenicol-hydrocortisone oint- 
ment was given without any improve- 
ment. In three patients (Cases 4, 9, 
and 10) acute anterior uveitis occurred a 





Fig. 2 (Saari and associates). Case 11. Right eye 
showing dense nevus in temporal half of the iris. 


few days after disappearance of conjunc- 
tivitis, and in one patient (Case 23) ten 
months later. 

Twenty patients had infection with Y. 
enterocolitica serotype 3. The maximum 
titers varied between 160 and 20,000 
(Table 5). Three patients had infection 
with Y. enterocolitica serotype 9; the max- 
imum titers against this bacteria ranged 
from 640 to 5,120. 

The peak erythrocyte sedimenta- 
tion rate values varied between 18 and 
148 mm/hr (mean, 73 mm/hr). The high- 
est leukocyte counts were between 5,600 
and 16,600/mm? (mean, 10,400/mmj3) 
(Table 5). 

Latex test titers were persistently posi- 
tive in one patient (Case 13) and in three 
patients (Cases 10, 11, and 18) they were 
positive during the acute stage of infec- 
tion. Waaler-Rose and antinuclear anti- 
body titers were negative in all patients. 
Antistreptolysin O titer was normal in all 
but Cases 9, 14, and 21 with positive an- 
tistreptolysin titers of 280, 800, and 600 
respectively. HLA-B27 antigen was 





a 
VOL. 89, NO. 1 


YERSINIA INFECTION AND UVEITIS 89 


TABLE 3 


SIDE, DURATION, TREATMENT, AND RECURRENCE IN UVEITIS 
ASSOCIATED WITH YERSINIA INFECTION* 


a OWTW*M. esse" 


Patient Duration Systemic 
No. Side (wks) Corticosteroids Recurrent 
a a aaa cs 
l U 6 + + 
2 B 5 - -— 
3 U 7 -= -- 
4 U 5 — — 
5 U 5 + + 
6 U 6 + + 
7 U 12 — + 
8 B 6 — + 
9 U 9 + — 
10 U 9 Es = 
11 B 5 - = 
12 U 3 — + 
13 U 6 = + 
14 U 5 — - 
15 U 4 — = 
16 U 6 + = 
17 U 6 + _ 
a a ŮŮŮ—ŘŘŮĂ—ŘŘŘČÁĚ_Ű 
*U designates unilateral; B, bilateral; + designates presence; —, absence. 


found in all 17 patients tested (100%). 

Four pedigrees of the families with 
cases of ocular inflammation associated 
with Yersinia infection and their family 
members with rheumatic diseases are 
shown in Figure 3. 

In Family KA, the father had acute 
polyarthritis after Yersinia infection. One 
year later his son (Case 1) developed 
acute polyarthritis, urethritis, and unilat- 
eral acute anterior uveitis after Yersinia 
infection, with a recurrence of acute ante- 
rior uveitis two years later; he had sacroil- 
iitis and HLA-B27 antigen. 

In Family MA, the proband (Case 8) 
with seronegative rheumatoid arthritis for 
seven years and HLA-B27 antigen devel- 
oped acute polyarthritis and_ bilateral 
acute anterior uveitis following Yersinia 
infection; she has had recurrent acute 
anterior uvgitis twice in the left eye two 
months and two years later, respectively. 
Her mother had suffered from postdysen- 


teric chronic Reiters syndrome with re- 
current joint symptoms. 

In Family NI, two of the three sons had 
acute anterior uveitis; the third was 
healthy. The proband (Case 16) with 
HLA-B27 had acute polyarthritis and 
acute anterior uveitis after Yersinia infec- 
tion. His younger brother with rheuma- 
toid arthritis had had acute anterior uvei- 
tis three times. 

In Family CA, the proband (Case 18) 
with HLA-B27 antigen developed unilat- 
eral conjunctivitis and acute polyarthritis 
after Yersinia infection; he and his two 
siblings had sacroiliitis and the father and 
one cousin had ankylosing spondylitis. 

All members of one family consisting 
of father, mother, and one daughter con- 
tracted Yersinia infection with fever, diar- 
rhea, and abdominal pain. Only the father 
(Case 4) with HLA-B27 developed con- 
junctivitis, acute anterior uveitis, reactive 
arthritis, and urethritis; the daughter, 
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Family Mä. Y 
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Family Ca. 


Fig. 3 (Saari and associates). Pedigrees of Families Ka., Mä., Ni., 
HLA-B27 and acute anterior uveitis or conjunctivitis associated with 


diseases in the same family. 
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Acute anteriof uveitis 
Conjunctivitis 
Reactive arthritis 
Sacroiliitis 


Rheumatoid arthritis 


Urethritis 
(Reiter's syndrome) 


Deceased 
Age in years 


X-ray of sacroiliac joints 
Proband 


(61) 
4 


(18) 


5| | 


and Ca. showing probands with 
Yersinia infection, and rheumatic 
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who was HLA-B27 negative, and her 
mother did not develop any rheumatic 
disease. 


DISCUSSION 


During the first month after onset of the 
disease our patients developed nongran- 
ulomatous acute anterior uveitis, unilater- 
ally in 14 cases, with ciliary injection, 
photophobia and pain, aqueous flare, 
cells and often exudates, small keratic 
precipitates, and vitreous cells. Similar 
characteristics were seen in HLA-B27 
associated!>13 and familial!*14 acute an- 
terior uveitis. In this study vasodilatation 
and leakage of the iris vessels, macular 
edema, and in one case edema of the optic 
disk, were additional findings. Complete 
resolution of acute anterior uveitis oc- 
curred on the average during the first six 
weeks when corticosteroids were used, 
but there was a tendency to recurrence in 
about half of the patients during three 
years of follow-up. 

Patients with acute anterior uveitis 
often have a high erythrocyte sedimenta- 
tion rate caused by some systemic dis- 
ease.!516 In our patients high erythrocyte 
sedimentation rates and leukocytosis oc- 
curred after Yersinia infection. Except for 
persistently positive latex test titers in one 
case, the patients had no IgM rheumatoid 
factor or antinuclear antibodies similar to 
HLA-B27 associated familial acute ante- 
rior uveitis in patients with arthritis.14 

In this study there was a striking asso- 
ciation between acute anterior uveitis, 
reactive arthritis, ankylosing spondylitis/ 
sacroiliitis, Reiter’s syndrome, and HLA- 
B27. Of the 17 cases with acute anterior 
uveitis, all 12 patients tested had HLA- 
B27, all except one had reactive arthritis, 
ten had ankylosing spondylitis or sacroil- 
iitis, and seven patients had Reiter’s syn- 
drome. Additionally, three families of the 
patients with acute anterior uveitis result- 
ing from Yersinia infection showed rheu- 
matic diseases in the relatives including 
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familial occurrence of acute anterior uve- 
itis in one family. This coincides with the 
observations that in Yersinia arthritis ocu- 
lar inflammation is associated with HLA- 
B27,'° and that acute anterior uveitis oc- 
curs together with HLA-B27 associated 
rheumatic diseases,!4:!718 which are un- 
usually frequent in the relatives of acute 
anterior uveitis patients.15 However, 
acute anterior uveitis occurring after 
Yersinia infection may manifest indepen- 
dently without any joint or urethral in- 
volvement (Case 9). These findings sug- 
gest that acute anterior uveitis, which 
here occurred after Yersinia infection, be- 
longs to the HLA-B27 associated rheu- 
matic diseases. These diseases include 
ankylosing spondylitis, sacroiliitis, Rei- 
ter’s syndrome, spondylitis in association 
with psoriaris, ulcerative colitis, and 
Crohn’s disease, and some forms of reac- 
tive arthritis, which seem to have an obvi- 
ous tendency to cluster into the same 
families. However, further work is neces- 
sary for the elucidation of the detailed 
genetic background of acute anterior uve- 
itis. 

The present patients provide the best 
examples of an association between acute 
anterior uveitis, HLA-B27, and an iden- 
tified infective agent. Evidence for the 
participation of infective agents in acute 
anterior uveitis has in the past been cir- 
cumstantial, Any organism or antigen that 
can cause inflammation elsewhere in the 
body can cause inflammation of the eye.?° 
However, most of the possible etiologic 
causes of uveitis are ubiquitous antigens, 
and a large proportion of the population 
may have had contact with these antigens, 
so that separating previous antigenic ex- 
posure from active infection that causes 
disease is difficult.2° The observations of 
an association between HLA-B27 and 
acute anterior uveitis!” and of the familial 
occurrence of acute anterior uveitis!® 
have shed further light on the pathogene- 
sis of this disease. The triggering factor of 
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HLA-B27 associated acute anterior uve- 
itis may be an infection, some antigen, or 
minimal trauma.?! In this study Yersinia 
infection always preceded acute anterior 
uveitis, confirming the role of infecting 
agents in the pathogenesis of acute anteri- 
or uveitis. Consequently, it seems possi- 
ble that the reactive iritis described by us 
here is comparable to that of reactive 
arthritis occurring after several known 
bacterial infections. 

Conjunctivitis associated with Yersinia 
infection was generally mild without any 
chemosis, follicles, or keratitis, and re- 
solved in one week without treatment. It 
coincided in six cases with arthritis and 
urethritis, and in two cases with arthritis. 
Yersinia infection can trigger Reiter’s 
syndrome®7!9 and in these eight cases 
conjunctivitis may be one symptom of 
complete or incomplete Reiters syn- 
drome. In one patient (Case 9) mucopu- 
rulent conjunctivitis occurred seven days 
after abdominal symptoms without any 
joint or urethral involvement as an inde- 
pendent disease. However, different 
symptoms of Reiters syndrome may ap- 
pear alone or in different combinations 
simultaneously or at irregular intervals 
for even months or years. The association 
of conjunctivitis occurring after Yersinia 
infection in eight cases with arthritis, in 
two with sacroiliitis, in four cases with 
subsequent acute anterior uveitis, and in 
all tested patients with HLA-B27, would 
still implicate it either as an independent 
disorder or as a symptom of Reiter’s syn- 
drome with an HLA-B27 associated rheu- 
matic disease. In this respect acute anteri- 
or uveitis and conjunctivitis occurring 
after Yersinia infection may be similar to 
their genetic background. 


SUMMARY 


We studied characteristics of ocular in- 
flammation associated with Yersinia in- 
fection in 23 patients. After an acute onset 
with fever, diarrhea, and abdominal pain, 


JANUARY, 1980 


22 patients developed arthritis, 11 pa- 
tients developed myalgia, 11 patients de- 
veloped Reiters syndrome, 17 patients 
developed acute anterior uveitis, and nine 
patients developed conjunctivitis. Sacro- 
iliitis was found in 12 patients. The pa- 
tients had high erythrocyte sedimentation 
rates, leukocytosis, and lack of antinu- 
clear antibodies and rheumatoid factor. 
All 17 patients tested had HLA-B27 anti- 
gen. The patients with acute anterior 
uveitis showed aqueous flare, cells, fine 
keratic precipitates, and often exudates, 
posterior synechiae, vitritis, and macular 
edema. Acute anterior uveitis was mostly 
unilateral and resolved during cortico- 
steroids on the average during the first six 
weeks; recurrences were seen in about 
half of the cases. Conjunctivitis was gen- 
erally mild with no chemosis, follicles, or 
keratitis; and it resolved in one week 
without treatment. Our results indicate 
that in HLA-B27 positive patients infec- 
tive agents can trigger acute anterior uve- 
itis or conjunctivitis, which often occur 
together with rheumatic diseases. 
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OPHTHALMIC MINIATURE 


Short sight. In this case the iris is contracted, and the cornea, 
which in long sight is too much flattened, is too convex or polarized; 
therefore spectacles of an opposite character, and with concave 
glasses, become necessary. Mice are said to be short-sighted; hence 
the affection has been termed myopia or myopiasis, literally 


“mouse-sight.” 


J.G. Millingen 


Curiosities of Medical Experience 


London, Richard Bentley, 1839 


SMALL UNILATERAL FOVEAL HEMORRHAGES IN YOUNG ADULTS 


CEASER G. PITTA, M.D., ROGER F. STEINERT, M.D., 
EVANGELOS S. GRAGOUDAS, M.D., AND CHARLES D. J. REGAN, M.D. 


Boston, Massachusetts 


Retinal hemorrhages occur in many 
pathologic states of the retina and cho- 
roid.1-® Patients with otherwise normal 
eyes may sustain multiple retinal hemor- 
rhages secondary to ocular trauma or inju- 
ry to the head, torso, or limbs,’ as well as 
after increased intrathoracic pressure 
(Valsalva maneuver),®9 childbirth,!%! 
and exposure to high  altitudes.!2~14 
Review of our records disclosed that dur- 
ing the past five years we have ob- 
served small, unilateral, foveal hemor- 
rhages without coincidental underlying 
disease in nine healthy young adults. We 
describe the clinical features of a syn- 
drome that have been characterized or 
discussed only anecdotally in previous 
published reports. 


SUBJECTS AND METHODS 


Of the individuals studied, five were 
men and four were women. Their ages 
ranged from 18 to 47 years with a mean of 
25 years. The most frequent initial com- 
plaint was central scotoma or blurred 
vision (Table 1). Two of three patients 
who were available for specific question- 
ing gave a history of weight lifting. A 
period of at least several hours passed 
after the exertion before the onset of 
symptoms. Two women were taking es- 
trogen medication orally and in one case 
the symptoms occurred after ocular trau- 
ma. None of the patients had a known 
systemic disease. 


From the Retina Service, Massachusetts Eye and 
Ear Infirmary, Boston, Massachusetts, and the 
Department of Ophthalmology. Harvard Medical 
School, Boston, Massachusetts. 

Reprint requests to R. F. Steinert, M.D., Retina 
Service, Massachusetts Eye and Ear Infirmary, 243 
Charles St., Boston, MA 02114. 


RESULTS 


Initial visual acuities ranged from 6/6 
(20/20) to 6/60 (20/200). All patients had a 
small unilateral hemorrhage, involving 
the right eye in five patients and the left 
eye in four patients. In each instance the 
hemorrhage was located in the foveal or 
perifoveal area, was solitary and flat, and 
ranged in size from a punctate spot to 
one-half disk diameter, The larger hemor- 
rhages appeared to be under the internal 
limiting membrane but the punctate hem- 
orrhages were difficult to localize, espe- 
cially when they occurred in the foveola. 
Fluorescein angiography showed only 
blockage of choroidal fluorescence by the 
larger hemorrhages, without evidence of 
defects in the retinal pigment epithelium 
or the indication of a vascular abnor- 
mality. Normal foveal hypofluorescence 
masked the presence of small foveal hem- 
orrhages. In two patients a complete 
blood cell count with differential, pro- 
thrombin time, and activated partial 
thromboplastin time were normal, and in 
one of them a platelet count was also 
normal. 

Detailed follow-up information was 
available for six patients. In five, the 
visual acuity returned to normal with 
complete resolution of the hemorrhage 
documented on the record in two weeks 
to one month. The sixth patient failed to 
return for follow-up examination until six 
months later, at which time normal visual 
acuity and resolution of the hemorrhage 
were noted. 

The initial fundus appearance of the 
patient in Case 2 with a subinternal limit- 
ing membrane foveal hemorrhage is 
shown in Figure 1. Resolution was near- 
ly complete at 27 days (Figs. 2 and 3). 
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Fig. 1 (Pitta and associates). Foveal hemorrhage in 
the right eye of Patient 2. 


Figure 4 shows the subtle foveal hemor- 
rhage in the patient in Case 7, who had 
the smallest hemorrhage in this series. 
His visual acuity was unaffected but a 
scotoma was noted. Goldmann contact 
lens examination after two weeks showed 
complete resolution of the lesion. 
Figure 5 shows the intermediate-sized 
hemorrhage in the patient in Case 9. 





Fig. 3 (Pitta and associates). Nearly resolved fove- 
al hemorrhage with return of normal visual acuity at 
27 days in the right eve of Patient 2. 


JANUARY, 1980 





Fig. 2 (Pitta and associates). Resolving foveal 
hemorrhage at ten days in the right eve of Patient 2. 


DISCUSSION 


Intraretinal macular hemorrhages in 
young adults may result from primary 
retinal disease, systemic disease, environ- 
mental and physiologic stress, or from 





Fig. 4 (Pitta and associates). The smallest hemor- 
rhage in this series, with normal visual acuity but a 
complaint of acute scotoma in the left eve with a 
punctate foveal hemorrhage (arrow). 
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Fig. 5 (Pitta and associates). Intermediate sized 
hemorrhage in Patient 9 (red free photograph). 


unknown causes. The macular hem- 
orrhages that occur in ocular histoplas- 
mosis, senile disciform degeneration, 
idiopathic choroidal neovascularization, 
angioid streaks, and severe myopia 
(Fuchs? spot) result from breaks in 
Bruch’s membrane and subretinal neo- 
vascularization.!~* Familial occurrence of 
tortuous retinal vessels with macular hem- 
orrhage has also been shown.* Retinal 
hemorrhages, often sparing the macula, 
may be seen in hypertension, diabetic ret- 
inopathy, hereditary hemorrhagic telan- 
giectasia (Osler-Weber-Rendu syndrome), 
toxic states (febrile and infectious diseas- 
es), cardiovascular shock (especially gas- 
trointestinal hemorrhage), anticoagulant 
drug therapy, intracranial hemorrhage, 
and hematologic and hyperviscosity dis- 
orders. None of the nine patients gave 
evidence of such disorders. 

Direct trauma to the globe may cause 
choroidal, retinal, and vitreous hemor- 
rhage in thé injured eye, and indirect 
traumatic retinal angiopathy is also well 
documented as the result of injuries to the 
head, neck, chest, and long bones. Marr 
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and Marr’? reviewed Purtscher’s retinopa- 
thy and attempted to differentiate it from 
fat embolism, traumatic asphyxia, and 
hydrostatic pressure injury from rapid 
deceleration, based on its signs, symp- 
toms, and clinical course. Common to all 
such injuries, however, are multiple bilat- 
eral hemorrhages of various sizes up to 
one or more disk diameters, located in the 
posterior pole without predilection for 
the macula, and often accompanied by 
the soft exudates of capillary infarction. 
Also, traumatized patients usually have a 
variable loss of vision, which occurs 
slowly over a period of hours or days, and 
the hemorrhages and exudates resolve 
within several weeks with a gradual re- 
turn of visual acuity to normal. 

Duane® coined the term Valsalva hem- 
orrhagic retinopathy for retinal hemor- 
rhages apparently attributable to in- 
creased intrathoracic pressure caused by 
forceful exhalation against a closed glot- 
tis, or the physiologic equivalent, causing 
impaired venous return and increased in- 
tracranial venous pressure. He presented 
photographs of multiple preretinal hem- 
orrhages in a patient after difficult endo- 
tracheal intubation. Similar hemorrhages 
have been observed after vomiting, vio- 
lent coughing, arguments, and strenuous 
exertion, including gymnastics, weight 
lifting, and blowing up an air mattress.** 
These are usually large and often multi- 
ple retinal and preretinal hemorrhages 
and occur unilaterally or bilaterally in 
young adults without showing retinal ab- 
normality. Visual acuity returns to normal 
within a few weeks. 

Retinal hemorrhages that disappear 
rapidly are not unusual in the newborn. 
They may be located in the nerve fiber 
layer or deep retina, with an estimated 
incidence between 3 and 50% of vaginal 
births, but rarely occur in infants de- 
livered by cesarean section. The hemor- 
rhages resolve over days to weeks without 
known residual visual deficits.!°!! 
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High altitude retinal hemorrhages have 
been shown to afflict Himalayan moun- 
taineers from America but not native 
Sherpas.!2 These hemorrhages are gener- 
ally found both in the peripapillary re- 
gion and throughout the fundus at both 
preretinal and intraretinal levels of both 
eyes. They usually spare the macula and 
may be diffuse or punctate, confluent or 
flame-shaped.!*!4 Fluorescein angiogra- 
phy shows marked vessel tortuosity and 
dilation of both arterial and venous chan- 
nels without leakage. The mechanism hy- 
pothesized is hypoxic endothelial decom- 
pensation with hemorrhage on exposure 
to increased retinal blood flow and in- 
creased venous pressure during vigorous 
exercise and rapid altitude change. Resid- 
ual visual field defects have been report- 
ed. 

In the present study punctate foveal 
hemorrhages occurred in one eye each of 
nine young adult patients, which were 
associated with a history of exertion in 
four cases, including weight lifting in two 
of the three patients available for specific 
questioning. Two women were taking 
oral estrogen medications. One patient 
had orbital trauma without other evi- 
dence of direct injury to the globe. The 
hemorrhages caused varying degrees of 
visual impairment from 6/6 (20/20) to 
6/60 (20/200), but the visual acuity and 
fundus appearance returned to normal 
within several months in all cases availa- 
ble for follow-up. Fluorescein angiogra- 
phy failed to show other chorioretinal or 
vascular disease in any case. The hemor- 
rhages were located either in the deep or 
superficial layers of the retina, and results 
of coagulation studies on two patients 
were normal. 

This patient population, history, ab- 
sence of primary chorioretinal disease, 
and good prognosis for rapid recovery 
correspond with earlier reports of retinal 
hemorrhages after exertion (Valsalva reti- 
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nopathy). However, the pattern of unilat- 
eral solitary small hemorrhages limited to 
the fovea has not been shown in a previ- 
ous series and differs from Duane’s 
cases.8 Gass!5 includes one such case, and 
Duane believes this pattern of hemor- 
rhage is one manifestation of Valsalva 
retinopathy (personal communication, 
1979). Four cases of idiopathic isolated 
macular hemorrhages in young adults 
have been discussed previously,!®!7 but 
photographs were not provided for com- 
parison and abnormal coagulation studies 
were found in each case, although the 
nature of the coagulopathy was not de- 
fined. Another case of apparent spon- 
taneous macular hemorrhage eventually 
evolved into a typical vitelliform degen- 
eration. !® 

The differential characteristics of sever- 
al hemorrhagic syndromes are shown in 
Table 2. Although the mechanism of soli- 
tary foveal hemorrhages is unknown, they 
may represent the minimum of a spec- 
trum of retinal hemorrhages caused by 
sudden increase of venous back pressure. 
Because of their small size, similar punc- 
tate hemorrhages may not be seen if they 
occur outside the macular region or if 
they produce no visual symptoms even 
when located in the area of the fovea. 
During the five-year span of our series, no 
cases of typical Valsalva retinopathy as 
originally described by Duane were seen, 
and single punctate hemorrhages after 
exertion may be a much more common 
clinical problem than previously be- 
lieved. There is no information to suggest 
a mechanism that would predispose them 
to occur unilaterally in the fovea. 


SUMMARY 


We studied nine cases of single, small, 
intraretinal foveal hemorrhages in one 
eye each of nine young adults during the 
last five years. The patients ranged in age 
from 18 to 47 years and were otherwise 
healthy. Four patients gave a history of 
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strenuous exercise, most often weight lift- 
ing. The visual acuities ranged from 6/6 
(20/20) to 6/60 (20/200) and most patients 
complained of a small central or paracen- 
tral scotoma. Fluorescein angiography 
did not show any retinal or choroidal 
vascular abnormalities and recovery of of 
visual acuity was excellent in all patients 
available for follow-up examination dur- 
ing a period of two weeks to six months. 
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SCLERAL BUCKLING PROCEDURE FOR RETINAL DETACHMENTS 
SECONDARY TO PROLIFERATIVE DIABETIC RETINOPATHY 


STEVEN A. MILLER, M.D., FRED SHAFRIN, M.D., 
GEORGE H. BRESNICK, M.D., MATTHEW D. Davis, M.D., 
AND FRANK L. MYERS, M.D. 


Madison, Wisconsin 


Retinal detachment caused by prolifer- 
ative diabetic retinopathy characteristi- 
cally develops late in the disease after 
contraction of the vitreous and associ- 
ated adherent fibrous proliferations. Two 
types of retinal detachment are recog- 
nized, rhegmatogenous and tractional. 

Rhegmatogenous retinal detachments 
are characterized by a convex contour, 
extension to the ora serrata, bullous and 
undulating surface, and one or more reti- 
nal breaks. Precise identification of reti- 
nal breaks is often difficult. The breaks 
may be hidden by fibrous proliferations, 
fixed retinal folds, or vitreous hemor- 
rhage; they are often small, slit-like or 
oval, and may resemble a retinal hemor- 
rhage. 

Traction retinal detachments are caused 
by the contraction of the posterior vitre- 
ous surface and fibrous bands bridging 
the vitreous body and the retina. These 
detachments are characterized usually by 
the following: (1) a concave contour, (2) 
less subretinal fluid than rhegmatogenous 
detachments, (3) no extension anterior to 
the vortex ampullae, (4) greatest elevation 
at sites of vitreoretinal adhesions, and (5) 
absence of retinal breaks. 

Three approaches to the therapy of reti- 
nal detachment caused by prolifera- 
tive diabetic retinopathy have been at- 
tempted!~!9; (1) scleral resection, (2) 
scleral buckling, and (3) vitrectomy. 

Indentation or resection of the sclera 
may relax the vitreoretinal traction by 
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reducing the distance between sites of 
vitreoretinal adhesion; vitrectomy releas- 
es the traction by severing the connection 
between these sites. In the rhegmatogen- 
ous detachments scleral buckling has 
been used in addition to close retinal 
breaks. 

We evaluated 99 scleral buckling oper- 
ations in 92 patients with retinal detach- 
ment associated with proliferative diabet- 
ic retinopathy. 


SUBJECTS AND METHODS 


The names of 165 inpatients seen here 
between 1965 and 1977 were cross- 
indexed for diabetic retinopathy, retinal 
detachment, and scleral buckling. Four- 
teen patients did not have detachments 
secondary to proliferative diabetic reti- 
nopathy. Twenty-two patients who had 
undergone scleral buckling surgery, but 
not as the primary procedure, were ex- 
cluded (Table 1). Four patients with less 
than two months of follow-up were ex- 
cluded. Seventeen of the patients with 
retinal detachments and proliferative dia- 
betic retinopathy did not have a scleral 
buckling operation for the following rea- 
sons: vitrectomy performed instead of 
scleral buckling (four), high medical risk 
(three), surgery deemed not likely to suc- 
ceed (three), small retinal detachment not 
requiring surgery (three), no retinal de- 
tachment on re-examination (one), or un- 
known (three). The number of patients 
who refused to undergo the recommend- 
ed procedure is not known. The remain- 
ing 92 patients (99 operations) reflect our 
experience with the scleral buckling pro- 
cedure for retinal detachments secondary 
to proliferative diabetic retinopathy dur- 
ing the 12-year period. 
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TABLE 1 
INITIAL PATIENT DATA 


No. of Patients 


Total names obtained 165 
Total charts located 151 
Patients excluded 59 
Nonproliferative diabetic 
retinopathy 14 
Scleral buckling operation not 
primary procedure 22 
No retinal detachment 2 


Patients in whom scleral 


buckling was not performed 7 
Patients with less than two 

months of follow-up 4 

Patients included in study 92 


Data extracted from the clinical record 
included the following for most cases: 
best corrected visual acuity, slit-lamp bio- 
microscopy of the anterior and posterior 
segment, applanation tonometry, direct 
and indirect ophthalmoscopy, Goldmann 
visual field, stereoscopic fundus photog- 
raphy, and fluorescein angiography. 

Additional data obtained were the pa- 
tient’s age at the time of surgery, at the 
diagnosis of diabetes mellitus, and at the 
diagnosis of retinal detachment; sex; eye 
involved; nature of diabetic treatment; 
and previous photocoagulation. Fundus 
photographs and sketches were reviewed 
to judge whether fibrous proliferation or 
neovascularization predominated. The 
presence of preoperative and postopera- 
tive vitreous hemorrhage was noted. We 
evaluated the following preoperative 
characteristics of the detachment: detach- 
ment of the macula; extension to the ora 
serrata; and presence, characteristics, and 
location of retinal holes. Visual acuity 
was recorded before the onset of retinal 
detachment, at the diagnosis of retinal 
detachment, at its maximum improve- 
ment postoperatively, and at the most 
recent clinic visit. Visual acuity and path- 
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ological changes in the fellow eye were 
recorded. 

Detachments with probable breaks 
with or without extension to the ora ser- 
rata were considered rhegmatogenous. All 
other detachments were classified as trac- 
tional, even though some had extension to 
the ora serrata. 

The surgical techniques used included 
various combinations of explant material 
such as encircling tape, Silastic sponge, 
or grooved silicone piece. A Silastic 
sponge, usually in combination with an 
encircling band, was often used to close 
posterior retinal breaks. Subretinal fluid 
was drained whenever this procedure was 
considered safe. Five patients had scleral 
resection. Statistical analysis was done by 
the t test and x? test. No allowance was 
made for multiple testing. 


RESULTS 


Of the 92 patients, 54 were women and 
38 men (Table 2). Seventy-nine (86%) 
used insulin, 13 (14%) used oral hypogly- 
cemics. In 57 patients (62%) diabetes was 
diagnosed before age 30 years (juvenile- 
onset; average age, 13.8 years), in 35 pa- 
tients (38%) after age 30 years (adult- 
onset; average, 43.3 years) (Table 3). On 
the average, 18 years elapsed between the 
diagnosis of diabetes and the onset of 
retinal detachment in the adult-onset dia- 
betics, and 23.1 years in juvenile-onset 
patients. Distribution between left and 
right eyes was similar, with seven pa- 
tients requiring operations in both eyes. 


TABLE 2 
PREOPERATIVE DATA ON 92 PATIENTS 


No. % 
Sex 
Women 54 59 
Men 88 41 
Antidiabetic treatment 
Oral hypoglycemics 13 14 
Insulin 79 86 
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TABLE 3 
PATIENT AGE AT DIAGNOSIS OF DIABETES 


Age at diagnosis of diabetes 
Juvenile-onset (onset before age 30) 
Adult-onset (onset after age 30) 


Average number of years between diagnosis of diabetes 


and onset of retinal detachment 
Junvenile-onset 
Adult-onset 


Rhegmatogenous retinal detachments 
were seen in 53 eyes (54%) of 51 patients 
and tractional retinal detachments in 46 
eyes (46%) of 44 patients. The peripheral 
limit of the detachment extended to the 
ora serrata in 34 of 46 eyes classified as 
tractional detachments. 

A history or presence of vitreous hem- 
orrhage was noted (Table 4) in 85 (86%) 
of the eyes. With the exception of two 
cases, the presence of vitreous hemor- 
rhage did not prevent an adequate preop- 
erative examination. All but one eye had 
some degree of posterior vitreous detach- 
ment. 

The relative proportion of fibrous tissue 
and new vessels in the fibrovascular pro- 
liferations was assessed by reviewing the 
preoperative fundus diagrams and photo- 
graphs, and the results were compared 
for the rhegmatogenous and tractional 
detachment groups (Table 5). This was 
done because of a clinical impression that 


TABLE 4 
PREOPERATIVE STATUS OF THE VITREOUS 


No. of Eyes 
Preoperative vitreous hemorrhage 
Present 85 
Absent ” 14 
Preoperative vitreous detachment 
Present 98 
Absent l 


No. of Average Age 
Patients at Diagnosis (yrs) 
57 13.8 
35 43.3 
eR | 
18.0 


a positive correlation existed between 
increased fibrous proliferation and trac- 
tional detachments. Fibrous tissue pre- 
dominated more frequently in the trac- 
tional detachments (32/46, 70%) than in 
the rhegmatogenous detachments (20/53, 
38%) and new vessels predominated more 
frequently in the rhegmatogenous detach- 
ments (11/53, 21%) than in the tractional 
detachments (3/46, 6%). Because fibro- 
vascular proliferations evolve from an 
early predominantly vascular phase to a 
later predominantly fibrous phase, rheg- 
matogenous detachments probably tend 
to occur earlier, and tractional detach- 
ments later in the course of proliferative 
diabetic retinopathy. 

Although most of the retinal breaks 
(49/69, 71%) were located posteriorly 
within one to six disk diameters of the 
optic nerve, a number of breaks (20/169, 
29%) were found seven or more disk 
diameters from the optic nerve (Table 6). 
Most of the breaks (44/69, 64%) were 
located temporally and most were round 
or oval and singular. 

Nine eyes had breaks only anterior to 
the vortex vein ampullae. Although some 
of the more dramatic improvements in 
visual acuity occurred in this group, the 
anatomic and final visual acuity results 
were not significantly different from the 
remaining eyes. 

The average follow-up was 38 months, 
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TABLE 5 
PREOPERATIVE CHARACTERISTICS OF RETINAL FIBROVASCULAR PROLIFERATION 





Fibrous tissue predominant 

New vessels predominant 

Fibrous tissue and new vessels equal 
Fundus obscured 


the median 36, and the mode 24 (range, 
two to 96 months) (Table 7). Seventy- 
three percent of the eyes were observed 
for more than one year postoperatively. 

Twenty-five patients had earlier preop- 
erative photocoagulation in the operated 
eye (14 xenon, nine argon, and two both 
xenon and argon). No difference was de- 
monstrable in the results of this sub- 
group. 

The most frequent complications in the 


TABLE 6 
CHARACTERISTICS OF RETINAL BREAKS 








No. of eyes 
(N=53) 
Breaks per eye with rhegmatogenous 
detachments 
One 40 
Two 13 
Three 0 
Four l 
Distance of break from optic disk (N=69) 
(disk diameters) 
1-2 7 
3-4 27 
5-6 15 
7-8 4 
9 or more 16 
Type of retinal break (N=69) 
Round, oval hole 35 
Slit, linear tear 8 
Horseshoe tear 7 
Lattice with hole l 
Operculated l 
Not characterized 17 
Location of retinal breaks (N=69) 
Superior temporal quadrant 24 
Inferior temporal quadrant 20 
Superior nasal quadrant 12 
Inferior nasal quadrant 8 
Macula 5 








Rhegmatogenous, Tractional, 
No. of Eyes No. of Eyes 
20 32 
ll 3 
20 11 
2 0 


immediate postoperative period were 
shallow anterior chamber (45 eyes), cho- 
roidal detachments (30 eyes), increased 
intraocular pressure (23 eyes), and vitre- 
ous hemorrhage (seven eyes) (Table 8). 
All complications were self-limiting, re- 
sponsive to medical treatment, and with- 
out permanent sequelae. 

Later complications included neovas- 
cular glaucoma (15 eyes), cataract forma- 
tion (18 eyes), infected scleral buckling 
element (one eye), and conjunctival de- 
hiscence (one eye). 

Retinalredetachmentoccurredin 1 leyes 
(eight from the tractional group, three 
from the rhegmatogenous). The mean 
time after surgery was 14 months, with bi- 
modal peaks at 4.8 and 31.5 months. All 
redetachments were operated on at least 
once, and one eye of the tractional group 
and one of the rhegmatogenous group 
required a second operation. The final 
anatomic and functional results after all 


TABLE 7 
POSTOPERATIVE FOLLOW-UP* 





Months After Surgery 


No. of Eyes 

2-5 T 

6-9 9 
10-12 ll 
13-24 20 
25-36 8 
37-48 14 
49-60 10 
61-72 - 12 
73-84 6 
85-96 3 


*Mean, 38 months; median, 36 months; mode, 24 
months. 
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TABLE 8 (69%) of those with hemorrhage. It was 
POSTOPERATIVE COMPLICATIONS IN 99 EYES also statistically significant that of 42 eyes 


with visual acuity of hand motion or less 


type No. of Eyes at the final visit, 29 (70%) had postopera- 

Early tive hemorrhage, and, of the 17 patients 
Shallow anterior chamber angle 45 with no light perception, 13 had postop- 

= hee se = erative hemorrhage. Choroidal detach- 
Vitreous hemorrhage during ments were not correlated with final visu- 

postoperative hospital stay 7 al acuity. 

sarve : Both the anatomic and functional 
Late results were considered in assessing 
Infected scleral buckle l the operative success. The anatomic re- 
ee oe r- sults were assessed by three criteria 


Cataract 17 (Tables 10-12). 
$$$. (1) Closure breaks. In 59 of 69 (86%) 
eyes the breaks were successfully 


closed (Table 10). 


reoperations did not differ significantly (2) Macular reattachment (Table 11), 
from the overall group. The macula was detached in 90 of 
Postoperative vitreous hemorrhage was 99 (91%) eyes preoperatively. Re- 
seen in 59 eyes (60%) at some time after attachment was achieved in 42 of 
surgery. There was a statistically signifi- 90 (46%) of these eyes, 26 of 48 
cant correlation between vitreous hemor- (54%) in the rhegmatogenous group 
rhage and final visual acuity (Table 9). and 16 of 42 (38%) in the tractional. 
Only 28 of 59 (48%) of the eyes with The difference between groups was 
postoperative hemorrhage maintained not statistically significant at the 
visual acuity of finger counting or better P = .05 level. 
at the final visit, as compared to 28 of 40 (3) Postoperative compared to preoper- 
TABLE 9 


PREOPERATIVE AND FINAL VISUAL ACUITY 





Visual Vitreous No Vitreous Choroidal No Choroidal 
Acuity Hemorrhage, % Hemorrhage, % Detachment, % Detachment, % Total, % 
(N=59) (N=40) (N=30) (N=69) (N=99) 
Change 
Better 27 45 33 35 34 
Same 22 20 17 23 21 
Worse ol a0 50 42 45 
Final* 


6/6-6/12 (20/20-20/40) 
6/15-6/30 (20/50-20/100) 


5 

8 
6/48-6/60 (20/160-20/200) 5 7 10 4 
6/63-6/120 (19/200-10/200) 8 13 20 6 
6/133-6/240 (9/200-5/200) 5 7 0 9 
6/300-x (4/200-counting 17 13 17 15 

fingers) 

Hand motions 17 13 17 15 
Light eae A 12 fi 6 12 


No light perception 23 1] 17 17 

*Percentage of patients with visual acuity of counting fingers or better: 58%; vitreous hemorrhage 
postoperatively, 48%; no vitreous hemorrhage postoperatively, 69%; choroidal detachment postoperatively, 
60%; no choroidal detachment postoperatively, 56%. 
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TABLE 10 
ANATOMICAL RESULTS 
— Retinal Breaks No. 

Retinal breaks present 

preoperatively 69 
Breaks closed 

by surgery 59 
New retinal breaks present 

postoperatively 8 


ative extent of the retinal detach- 
ment (Table 12). This was classified 
as less, equal, or greater, based on 
the fundus drawing, fundus exami- 
nation, photographs, sketches, and 
clinical notes. In 62 of 99 (63%) 
eyes the extent of retinal detach- 
ment was less postoperatively, 37 of 
53 (70%) in the rhegmatogenous 
group, and 25 of 46 (54%) in the 
tractional. The difference between 
the rhegmatogenous and tractional 
groups was not statistically signifi- 
cant. 
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The functional results were assessed by 
comparing the preoperative visual acuity 
and the visual acuity at the last clinic visit 
(Table 13). The visual acuity was consid- 
ered better if there was an improvement 
of at least one category which was usually 
at least halving of the visual angle, for 
example, 6/240 (5/200) to 6/120 (10/200). 

Similarly, if the visual acuity worsened, 
usually at least doubling of the visual 
acuity angle, the visual acuity was con- 
sidered worse. Light perception and hand 
motion were considered functionally 
equivalent categories, and any change 
within this group was considered the 
same. A decrease in the visual acuity from 
hand motions or light perception to no 
light perception was considered worse. 
Of the 99 eves operated on, visual acuity 
was better in 33, the same in 15, and 
worse in 51. Improvement in visual acu- 
ity was more frequent in eyes with rheg- 
matogenous detachment (23/53, 43%) 
than in those with traction detachment 
(10/46, 22%). This was statistically signif- 
icant at the P = .05 level. 


TABLE 11 
ANATOMICAL RESULTS IN PREOPERATIVE AND POSTOPERATIVE MACULAR DETACHMENT 


Detachment of the Macula 


Type of Retinal No. Present 


No. Present 


Detachment Preoperatively Postoperatively No. Reattached 
Rhegmatogenous 48 22 26 
Tractional 42 26 16 

Total 90 48 42 

TABLE 12 


EXTENT OF RETINAL DETACHMENT: POSTOPERATIVE COMPARED TO PREOPERATIVE STATUS 


Type of Less than 
Retinal Detachment Preoperative 
Rhegmatogenous (N =53) 37 
Tractional (N=46) 25 
Total 63 





Equal to Greater than 


Preoperative Preoperative 
12 4 
12 9 


24 13 
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TABLE 13 


FUNCTIONAL RESULTS 














Rhegmatogenous 





Tractional Total 
Visual Acuity (N=53) (N =46) (N=99) 

Change 

Better 23 10 33 

Same 10 5 15 

Worse 20 31 51 
Final 

6/6-6/12 (20/20-20/40) 3 l 4 

6/12-6/30 (20/50-20/100) 10 3 13 

6/48-6/60 (20/160-20/200) 5 l 6 

6/63-6/120 (19/200-10/200) 5 5 10 

6/133-6/240 (9/200-5/200) 2 4 6 

6/300-counting fingers (4/200) 10 7 17 

Hand motions T 8 15 

Light perception 6 4 10 

No light perception 4 13 17 
Counting fingers or better: total 58% 

Operated vs nonoperated eye* 

Operated eye better 21 

Operated eve the same 4 

Operated eye worse 15 





*N=85; seven patients who had bilateral operations were excluded. 


Visual acuity of finger counting or bet- 
ter was recorded in all eyes assessed be- 
fore the onset of retinal detachment (a 
predetachment observation was available 
in 57 of the 92 patients), 80 eyes at the 
time of detachment, and 57 at the last 
clinic visit, the latter representing 36 of 
the rhegmatogenous and 21 of the trac- 
tional detachments. 

Visual acuity was recorded for all pa- 
tients six months postoperatively, at 
which time 27 were better, 33 the same, 
and 39 worse. At the time of final visual 
acuity measurement 34 were better, 15 the 
same, and 50 worse. 

Best postoperative visual acuity and its 
time relationship to the scleral buckling 
procedure were recorded (Table 14). In 
24 (25%) eyes, best visual acuity was 
achieved within one month of the opera- 
tion, in 47 (48%) within three months, in 
63 (65%) wigh six months, and in 83 (82%) 
within the first vear. These data indicated 
a progressive improvement in visual acu- 
ity in many eyes during a one-year period. 


Initial and final visual acuity is tabulat- 
ed for all 99 eyes (Fig. 1), for the traction- 
al retinal detachments (Fig. 2), and for 
rhegmatogenous detachments (Fig. 3). 

Eighty-five patients had unoperated 
fellow eves; 42 of the 85 unoperated eyes 


TABLE 14 
TIME OF BEST POSTOPERATIVE VISUAL ACUITY 


Months after Surgery No. of Eves 
l 24 
2 9 
3 14 
6 16 
9 6 

12 Li 
24 8 
36 2 
48 2 
60 4 
T2 ] 
84 l 


Mean, 10.9 mos 
Median, 4 mos 
Mode, 1 mo 
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Fig. 1 (Miller and associates). Initial and final 
visual acuity in all eyes. Points on or above the 
diagonal represent eyes with worse visual acuity 
postoperatively compared with preoperatively as 
defined by an increment of one division on the 
graph which, in general, corresponds to a doubling 
of the visual angle. Likewise, points below the 
diagonal represent eyes with improved visual acu- 
ity. CF designates counting fingers; HM-LP desig- 
nates hand motion-light perception (which were 
considered equivalent); NLP designates no light 
perception. 


had some degree of retinal detachment. In 
37 of the 42 eyes , detachment was of the 
tractional type, was localized, and did not 
extend to the ora serrata. The remaining 
five eyes were considered rhegmatoge- 
nous because of the presence of a hole. At 
the most recent visit, visual acuity was 
finger counting or better in 55/85 (65%) of 
these 85 fellow eyes, 6/30 (20/100) or 
better in 34/85 (39%). In 21/85 (24%) of 
patients, the operated eye was the better 
seeing eye (Table 13) at the time of the 
last visit; 31/85 (60%) of the unoperated 
eyes were better. 


DISCUSSION 

The criteria for anatomic and function- 
al success usually applied to idiopathic 
rhegmatogenous detachment did not 
seem entirely applicable to retinal detach- 
ment associated with proliferative diabet- 
ic retinopathy.! -® Localized residual de- 
tachment may remain postoperatively 
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Fig. 2 (Miller and associates). Initial and final 
visual acuity in eyes with tractional retinal detach- 
ment. 


even though the posterior pole is reat- 
tached and any retinal breaks that may 
have been present are closed. We consid- 
ered three criteria for anatomic success: 
(1) closure of retinal breaks in 59 of 69 
(86% success); (2) macular reattachment 
in 42 of 90 (46%) (26/48 [54%] of the 
rhegmatogenous, 16/42 [38%] of the trac- 
tional); and (3) decrease in extent of de- 


INITIAL VISUAL ACUITY 
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FINAL VISUAL ACUITY 
Fig. 3 (Miller and associates). Initial and final 
visual acuity in eyes with rhegmatogenous retinal 
detachment. 
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tachment, 62 of 99 (63%) (37/53 [70%] 
rhegmatogenous, 25/46 [54%] tractional). 
Macular reattachment seems the best cri- 
terion for anatomic success. Obscuration 
of fundus detail by lens opacities or vitre- 
ous hemorrhage as well as preretinal gli- 
otic tissue may make this determination 
difficult. 

Functional results were measured as 
the percentage of patients with improve- 
ment of visual acuity (in general, halving 


or less of the visual angle); 33/99 (34%) 
were considered improved, 58/99 (58%) 
maintained finger counting or better visu- 
al acuity, with rhegmatogenous detach- 
ments doing statistically better than trac- 
tional detachments in this respect. 
Perhaps maintenance of visual acuity 
of finger counting is a reasonable criteri- 
on of success because with this level of 
vision the patient may be able to function 
independently in familiar surroundings. 
We compared this series of cases with 
other reports (Table 11). However, each 
report may have unique inclusion and 
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exclusion criteria and varying anatomic 
and functional criteria for success.!! For 
example, inclusion of cases with immi- 
nently threatened? macular detachment 
would influence final results because some 
focal tractional detachments seem to re- 
main stable for long periods of time. Like- 
wise, it seems reasonable to exclude cases 
with extensive preretinal fibrosis,*~? ex- 
cessive amount of vitreous blood or long- 
standing detachments. But how many of 
such cases were excluded? What was their 
eventual outcome? How frequent is spon- 
taneous regression? Do the cases includ- 
ed from the varying reports have a similar 
degree of fibrotic or neovascular tissue? 

Success criteria also vary. Visual acuity 
that changes from light perception to 
hand motion!® barely seems an improve- 
ment. Plotting of preoperative as com- 
pared to postoperative visual acuity®® 
gives a better overview of results than a 
summary percentage of those with a final 
visual acuity of finger counting. 

The criteria for anatomical success also 


TABLE 15 


SUMMARY OF REPORTS OF PROLIFERATIVE DIABETIC RETINOPATHY, 
RETINAL DETACHMENT, AND SCLERAL BUCKLING 








Total 
Eyes 


Total 


Study Cases 


Sex 


(M/F) 


Postoperative 

Average Visual Acuity 
Follow-up Retinal Counting Fingers 

Mos Reattachment or Better, % 





Rhegmatogenous/Tractional 


Gragoudas and McMeel? 48 50/0 22/26 
Boniuk, Okun 

and Johnston4 — 34/47 — 
Okun and Fung? — 19/29 — 
McMeel! 1] 11/0 — 
Wetzig!® — 0/60 — 
Tasman’? 29 18/15 40/19 
Panarelle® 17 — — 
Present study 92 53/46 38/54 


Rhegmatogenous/Tractional 


33 37 (74%)/— 25(67*) 
6-72 = 54(67+) 

30 a 33(66} ) 
6-48 82/0 aa 
6-108 t § 

| 
24 i 82 
38 1/1 58# 





*67% of surgical successes - preoperative vs last postoperative visual acuity plotted only for 37/48 eyes 


with anatomical reattachment. 
+At least three fourths of retina is reattached. 


t Improved, &5 (42%); unchanged, 14 (23%); worse, 21 (35%). 
§Extent of retinal detachment postoperatively: rhegmatogenous, 70%; tractional, 54%; improved, 34% 


(see text). 


No surgery. Five underwent spontaneous reattachment. 
{Breaks closed: rhegmatogenous, 86%; macula reattachment: rhegmatogenous, 54%, tractional, 38%. 


# Improved, 16(27%); worse, 26(43%). 
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vary. For example, localized areas of de- 
tachment caused by vitreoretinal traction 
may persist postoperatively, even though 
the posterior pole is reattached and retina 
breaks closed. Such an eye should not be 
considered a failure. Conversely, to con- 
‘sider an eye as a success because at least 
three-fourths of the retina is reattached? 
or only a small, stable traction detach- 
ment remains? may not be valid if the 
macula remains detached. 

Our use of scleral buckle for treatment 
of nonrhegmatogenous retinal detach- 
ments secondary to proliferative diabetic 
retinopathy originated when this proce- 
dure was one of few reasonable alterna- 
tive to manage this difficult clinical situa- 
tion. In general, we use a scleral buckle 
for rhegmatogenous retinal detachments 
in which the retinal hole is not so far 
posterior as to preclude safe operative 
closure. If reattachment does not occur, 
then vitrectomy is done as a second pro- 
cedure. Vitrectomy alone or supple- 
mented in some cases with scleral buck- 
ling is performed for nonrhegmatogenous 
detachments involving the macula. 

Although the vitrectomy procedure can 
be an effective method of treatment for 
both nonrhegmatogenous and rhegma- 
togenous detachments, the potential for 
serious complications with this intraocu- 
lar procedure is substantial; the use of the 
scleral buckling procedure is safer and 
can be effective in carefully selected rheg- 
matogenous cases. 


SUMMARY 


Ninety-two patients (99 eyes) under- 
went scleral buckling procedures for reti- 
nal detachment associated with prolifera- 
tive diabetic retinopathy. Fifty-three pro- 
cedures were for rhegmatogenous retinal 
detachment and 46 for tractional retinal 
detachment. The average follow-up peri- 
od was 38 months. 

Anatomic success was assessed in terms 


of closure of retinal breaks (59/69, 86%), 
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macular reattachment (42/90, 46%), and 
reduction in extent of retinal detachment 
postoperatively as compared to preopera- 
tively (62/99, 63%). 

The visual acuity was better postopera- 
tively in 33/99 (34%) of the eyes; 58/99 
(58%) of the eyes maintained finger 
counting visual acuity. 

Improvement in visual acuity was more 
frequent in eyes with rhegmatogenous 
detachment (23/53, 43%) than in those 
with traction detachment (10/46, 22%). 

Although improvement is generally 
limited, some patients are markedly bene- 
fitted by scleral buckling procedures. 
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OPTIC NERVE HYPOPLASIA ASSOCIATED 
WITH ABSENT SEPTUM PELLUCIDUM 
AND HYPOPITUITARISM 


WILMA KRAUSE-BRUCKER, M.D., AND DAVID W. GARDNER, M.D. 


Columbia, Missouri 


Optic nerve hypoplasia is a develop- 
mental anomaly of the retina and optic 
nerve, previously believed to be an ex- 
tremely rare phenomenon. This condition 
may be misdiagnosed as optic atrophy, 
but optic nerve hypoplasia, unlike many 
cases of optic atrophy, is a static condi- 
tion. 

In 1956, de Morsier! reported 36 cases 
of anomalies of the midline structure of 
the brain associated with abnormalities of 
the optic nerve, optic chiasm and optic 
tracts, and he called this condition 
“septo-optic dysplasia.” This anomaly 
typically is composed of agenesis of the 
septum pellucidum and malformation of 
the fornix that fails to attach to the corpus 
callosum. The association of septo-optic 
dysplasia and hypopituitary dwarfism 
was first reported by Hoyt and associ- 
ates.” 

We describe five children with optic 
nerve hypoplasia, absent septum pellu- 
cidum, and hypopituitarism. To the best 
of our knowledge these are the first pub- 
lished cases in which computed axial 
tomograms are used for the diagnosis of 
absent septum pellucidum in children 
with this syndrome. 


CASE REPORTS 


Case 1—A 5 1/2-year old first-born boy was first 
seen in the Ophthalmology Clinic here on Sept. 18, 


From the Department of Ophthalmology (Dr. 
Krause-Brucker) and the Department of Medicine, 
Division of Endocrinology (Dr. Gardner), Universi- 
ty of Missouri School of Medicine, Columbia, Mis- 
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ner). m 

Reprint requests to David W. Gardner, M.D., 
Department of Medicine, Division of Endocrinolo- 
gy, University of Missouri, School of Medicine, 807 
Stadium Road, Columbia, MO 65201. 


1975. He was born to a 2l-year-old woman on Feb. 
1, 1970. Family history was noncontributory. He 
had prolonged neonatal jaundice of unknown cause 
until age 3 months. 

At age 5 months a diagnosis of de Morsier’s 
syndrome was made because of small optic disks 
and a pneumoencephalogram that revealed diffuse 
cortical hypoplasia, moderately enlarged lateral ven- 
tricles, and absence of the septum pellucidum. 

At age 5 1/2 years the child was being examined for 
fever to 38.9°C on numerous occasions without 
other symptoms or signs of infections. Serum sodi- 
um was in the range of 148 to 165 mEq/l without 
polydipsia. 

Ophthalmological examination revealed visual 
acuity of no light perception in both eyes; pupils 
were 4 mm in both eyes and sluggishly reactive to 
light. Motility examination revealed an exotropia of 
30 prism diopters by Hirschberg and mild symmet- 
rical pendular nystagmus in both eyes; intraocular 
pressure was normal to palpation in both eyes. 
Ophthalmoscopic examination revealed bilateral 
optic nerve hypoplasia (Fig. 1). Other findings on 
physical examination were as follows: height at the 
16th percentile for his age; weight at the 78th 





Fig. 1 (Krause-Brucker and Gardner). Case 1. 
Right eye, Hypoplastic disk, yellow peripapillary 
cuff and pigmented nasal crescent called the double 
ring sign. Note edge of the optic disk (arrow) and 
prominent optic cup. 
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percentile; head circumference at the 50th percen- 
tile; and developmental retardation. Chromosome 
studies were normal (46 XY). Endocrine studies 
revealed that the child had diabetes insipidus, hypo- 
thyroidism, growth hormone, and adrenocorticotro- 
pic hormone deficiency (Table 1). 

The child has been treated with hydrocortisol, 
sodium levothyroxine, and chlorpropamide for dia- 
betes insipidus. His bone age is advancing chrono- 
logically, his height is approaching the 50th percen- 
tile, and his diabetes insipidus is well controlled. 

Case 2—A 3-year-old first-born boy was first seen 
here on Jan. 10, 1977. He was born on Nov. 29, 1973. 
Labor and delivery were normal. Birth weight was 
4,288 g. He was jaundiced for a few days after birth 
but the jaundice spontaneously regressed. At age 2 
months iron deficiency anemia was diagnosed and 
treated. Subsequently at Oakland Naval Hospital, de 
Morsier’s syndrome was diagnosed, including ab- 
sence of the septum pellucidum shown by pneumo- 
encephalography. A water deprivation test showed 
diabetes insipidus and thyroid function tests were 
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normal. At that time, however, head circumference 
was small with height and weight both greater than 
the 90th percentile. 

At the time of the child’s visit here, he had a 
history of excessive water intake. Medical history 
also included recurrent serous otitis media and 
delayed developmental milestones. Family history 
revealed a maternal grandmother with diabetes mel- 
litus and the older of two siblings had surgically 
treated intussusception. 

Ophthalmological examination showed visual 
acuity of light perception in both eyes, and the child 
did not grasp for large objects. Motility examination 
revealed that the eyes would deviate upward and 
there was horizontal pendular nystagmus increasing 
on right gaze; extraocular muscle movements were 
normal and an esotropia of 20 prism diopters Krim- 
sky was present; pupils were equal and reacted to 
light with no Marcus Gunn pupillary response; 
retinoscopy after using 2% cyclopentolate HC1 and 
10% phenylephrine was —1.25 +1.00 x105 in the 
right eye and —1.00 +1.00 x75 in the left eye. 


TABLE 1 


PITUITARY FUNCTION STUDIES 
——asas——sss eee 
Normal Values Case 1 Case2 Case3 Case4 Case5 
iii a gga ce ee a a 


Antiduretic hormone 
Water deprivation 


Baseline urine osmolarity (mOsm/kg of water) 261 158 804 110 
6 hr 393 255 769 686 
1 hr after Pitressin 619 499 751 
Thyroid studies 
Tetraidothyronine 
(T4 [Murphy Pattee]) 3.3-8.9 g/d] 2.4 5.6 8.4 5.6 4.5* 
Serum thyroxine iodine by 
radioimmunoassay 2.5-7.5 wg/dl 32 TA 5.3 4.5 
Thyroid stimulating hormone Up to 10 pp/ml 315 35 6 12.4 
Growth hormone 
Stimulation test levodopa 
Baseline 30-8 ng/ml 1.9 1.05 <1.00 
90 min >(7-10) ng/ml 1.0 1.02 
After arginine infusion 
Baseline LZ 2.71 <100 <100 <1.00t 
End infusion >(7-10) ng/ml 1.9 2.76 112 <100 <1.00t 
Insulin induced hypogylcemia 
Baseline 12S <100 <1.00 
Maximum response >(7-10) ng/ml 2.71 <100 <1.00 
Adrenocorticotropic hormone 
11 desoxycortisol (compound S) 0.05-0.25 pg/100ml 0.5 
8 hrs after metyrapone LJ 2.0 0.9 a2 
Serum cortisol baseline AM7-25 pg/d] 1.0 1.9 16.3 6.0 <1.00 
(A.M. values) MP2-9 ud/dl 
8 hrs after metyrapone 0.4 2.4 2.1 
Insulin induced hypoglycemia 
Serum cortisol maximum >16 14.9 22.7 e42 9.3} 


response 





*Normal values changed to 5.0-13.0 ywg/dl. 
tSerum glucose equals 45 mg/100 ml. 
{No insulin given because serum glucose equals 42 mg/100mIl. 
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Ophthalmoscopic examination revealed bilateral 
marked optic nerve hypoplasia. Other findings were 
as follows: head circumference two standard devia- 
tions below normal, height between third and tenth 
percentile and weight at the 50th percentile; a wide, 
extended gait and calcaneous valgus; psychological 
testing indicated a 1 1/2- to 2-year-old level; and a 
mild conductive hearing loss bilaterally. Laboratory 
studies showed hypoproliferative type anemia, dia- 
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betes insipidus, normal thyroid function, growth 
hormone deficiency, and adrenocorticotropic hor- 
mone deficiency (Table 1). 

Radiologic studies showed a bone age (Grulich 
Pyle) of 24 months as compared with chronologic 
age of 37 months and computed axial tomography 
showing partial absence of the septum pellucidum 
(Fig. 2). The child is presently being treated with 
growth hormone. 


Fig. 2 (Krause-Brucker and Gardner) Case 2. 
Computed axial tomograms. Top left, Absent sep- 
tum pellucidum (arrow) with both lateral ventricles 
appearing to be one. Top right, The septum pelluci- 
dum is joining the anterior column of the fornix to 
the corpus callosum (arrow). Bottom left, Compari- 
son tomogram at a similar level to that directly above 
showing hydrocephalus and a septum pellucidum 
(arrow). 
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Case 3—A 6-year-old first-born boy of apparently 
normal intelligence had been followed up here since 
age | '/2 years. The patient was delivered by caesar- 
ian section on June 3, 1970, because of cephalo- 
pelvic disproportion. The first trimester of pregnan- 
cy was complicated by a urinary tract infection, 
treated with an unknown antibiotic. The postnatal 
course was uneventful. Family history revealed that 
a maternal uncle had diabetes mellitus, a maternal 
great grandmother was blind, cause unknown, and a 
paternal uncle had esotropia. 

When the boy was about one month old the 
parents noted he had strabismus and poor ocular 
following movements. At 3 1/2 months of age, a 
diagnosis of bilateral optic atrophy and pendular 
nystagmus was made. 

The child was first seen in the ophthalmology 
clinic at age 17 months, at which time he was being 
examined for psychomotor retardation. Electroen- 
cephalography results were consistent with a seizure 
disorder. Results of ophthalmologic examination 
were as follows: the child fixed and followed objects 
with either eye, better with the left eye than the right 
eye; 40 to 50 prism diopters of esotropia were noted: 
cycloplegic refraction was +1.00 sphere for both 
eyes; and bilateral optic nerve hypoplasia was 
noted. Results of optic foramina plain roentgeno- 
grams were normal. 
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At age 22 months the patient was examined be- 
cause of polyuria. At that time water deprivation 
studies showed a baseline urine specific gravity of 
1.006 to 1.017. A diagnosis of diabetes insipidus was 
made, and vasopressin (Pitressin) was started intra- 
muscularly, 

At age 3 years a trial of patching of the left eve was 
initiated because of poor fixation of the right eve. 
After six months patching was stopped because 
fixation failed to improve. Visual acuity at that time 
was 3/30 (10/100) in the left eve, using Allen cards, 
The right eye could not be evaluated because of poor 
fixation. He was lost to follow-up in the ophthalmol- 
ogy clinic after age 4 years. 

At age 6 years the child was examined because of 
delayed bone age and failure to grow, his height 
being greater than three standard deviations below 
the mean. Endocrinologic studies showed normal 
thyroid and adrenal function and absent growth 
hormone (Table 1). Computed axial tomography 
performed Oct. 1, 1976, showed an absent septum 
pellucidum, which confirmed the diagnosis of 
septo-optic dysplasia (Fig. 3). Computed axial to- 
mography of the orbit and optic nerve views showed 
no evidence of asymmetry, but accurate measure- 
ments of the size of the optic nerves could not be 
obtained. The child is awaiting growth hormone 


treatment. 





Fig. 3 (Krause-Brucker and Gardner). Case 3. Computed axial tomography. Tomograms at levels similar to 
those pictured in Figure 2 showing complete absence of the septum pellucidum. 
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Case 4—A 10-year-old boy has been followed up 
here since his birth on March 25, 1976. The child’s 
mother took an unknown nonprescription medica- 
tion during her pregnancy. Labor and delivery were 
normal. Birth weight was 2,954 g. At age 5 hours the 
child became cyanotic, had a mild seizure, and 
decreased respirations. A diagnosis of hypoglyce- 
mia, serum glucose dropping to 6 mg/100 ml at one 
time and hyperbilirubinemia-serum bilirubin as 
high as 21 mg/100 ml was made. 

At age 1 month the child was examined for persis- 
tent jaundice, a seizure, and failure to thrive. No 
cause for the jaundice was found. Results of tests 
including VDRL, cephalin flocculation, urine for 
inclusion bodies, lumbar puncture, protein bound 
iodine, Toxoplasma dye test, stool trypsin, a rose 
bengal liver scan, amino acid screening, and electro- 
encephalography were all normal. The right eye 
showed an amaurotic pupillary response and hypo- 
plasia of the right optic nerve. 

At age 3 '/2 years 30 to 50 prism diopters of alter- 
nating esotropia was noted on fixing and following 
with either eye. Cycloplegic refraction after instilla- 
tion of atropine, phenylephrine, and cyclopentolate 
was —4.50 +1.25 x180 in the right eye and —4.50 
+.75 x180 in the left eve. At age 4 years both optic 
nerves were first noted to be hypoplastic; the right 
disk was paler than the left. At age 6 years a 
diagnosis of Legg-Calvé-Perthes disease and bilater- 
al clinodactyly was made. 

At age 9 '/⁄ years the child was examined for 
growth retardation. Height and weight were both 
less than the 3rd percentile for his age; 1.Q. Wechs- 
ler was between 50 and 70. Karyotype was normal. 
Endocrine studies showed growth hormone defi- 
ciency, adrenocorticotropic hormone deficiency, 
normal thyroid, and posterior pituitary function 
(Table 1). Results of skull roentgenograms were 
normal, but computed axial tomography showed 
absence of the septum pellucidum. A diagnosis of 
septo-optic dysplasia was made. 

Ophthalmologic examinations at age 9 '/2 and 10 
vears revealed best corrected visual acuity was R.E.: 
6/30 (20/100) and L.E.: 6/60 (20/200). Cycloplegic 
refraction again showed myopia. Pupils were 4 mm 
in both eyes and reacted to light; 50 prism diopters 
of right esotropia and horizontal pendular nystag- 
mus least with the patient’s head rotated 10 to 15 
degrees to the left were noted. Intraocular pressure 
was normal to palpation. Results of slit-lamp exami- 
nation were normal. Ophthalmoscopic examination 
again revealed bilateral optic nerve hypoplasia; the 
right disk was smaller than the left. The child is 
presently being treated with human growth hor- 
mone and cortisol. 

‘ase 5— A 7-month-old first-born boy was re- 
ferred to the ophthalmology clinic because of oculo- 
gyric movements bilaterally. The child was born on 
Sept. 28, 1977. Labor and delivery were normal. 
Birth weight evas 3,919 g, length 53 cm, and head 
circumference 36 cm. Postnatal course was unre- 
markable except for mild icterus treated with photo- 
therapy. Family history was noncontributory, 
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Ophthalmologic examination revealed that the 
child did not fix or follow a bright light. The right 
pupil did not react to light and had a positive 
Marcus Gunn pupillary response, the left pupil 
reacted to light. Motility examination revealed pen- 
dular nystagmus with jerk nystagmus to the left 
occasionally. Ophthalmoscopic examination re- 
vealed bilateral optic nerve hypoplasia. 

At this time, his height was 75th percentile for his 
age, weight 90th percentile, and head circumference 
95th percentile. The rest of the physical examination 
was unremarkable except for small male genetalia. 

Computed axial tomography showed absence of 
the septum pellucidum and a widened anterior 
subarachnoid space, confirming the diagnosis of 
septo-optic dysplasia, 

Endocrinologic studies showed growth hormone 
deficiency and adrenocorticotropic hormone defi- 
ciency (Table 1). Posterior pituitary function was 
normal, thyroid function was equivocal, Tetraio- 
dothyronine was slightly low and thyroid stimulat- 
ing hormone was above normal. Intravenous injec- 
tion of thyroid releasing hormone (125 mg) was 
given and thyroid stimulating hormone was mea- 
sured, Results at 0 and 70 minutes were 17.5 and 
77 pp/ml respectively. The child is presently being 
followed up with no treatment. 


DISCUSSION 


All of our patients had bilateral optic 
nerve hypoplasia, absence of the septum 
pellucidum, and various degrees of hypo- 
pituitarism. Patients with bilateral optic 
nerve hypoplasia are initially seen be- 
cause of suspected poor vision and nys- 
tagmus. Most reported cases of optic 
nerve hypoplasia occur in first-born chil- 
dren? as was the case with all of our 
patients (Table 2). 

Definite diagnosis of optic nerve hypo- 
plasia can be made by the appearance of 
the disk. The disk is small, often one third 
to one half normal size. By following the 
choroidal vessels to the disk margin, the 
size of the disk can be determined. The 
disk is often surrounded by a flat gray or 
vellow peripapillary cuff containing gran- 
ular pigments. In most cases, the size of 
the peripapillary cuff corresponds to the 
size of anormal optic disk.4 There is often 
a densely pigmented nasal or temporal 
cresent as well. This appearance is some- 
times called a double ring sign.*? Disk 
substance is often pale. 
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Origin of optic nerve hypoplasia is un- 
known and there is no hereditary pattern 
recognized. McKinna,® however, reported 
six cases of optic nerve hypoplasia occur- 
ring after quinine ingestion taken as an 
abortive agent after the first missed men- 
strual period. 

The association of optic nerve hypopla- 
sia and absent septum pellucidum has 
been thoroughly documented.!* Previ- 
ously septo-optic dysplasia had been di- 
agnosed with pneumoencephalography. 
Computed axial tomography, a noninva- 
sive technique, may now be used to verify 
this anatomic malformation. 

Finally, we would like to emphasize 

the association of optic nerve hypoplasia 
and hypopituitarism, with or without an 
absent septum pellucidum. The extent of 
the hypothalamic-pituitary hormonal de- 
ficiency can vary from isolated growth 
hormone deficiency to panhypopitui- 
tarism.? Children with hypopituitarism 
can be symptomatic from birth by having 
severe hypoglycemia and seizures as did 
our patient in Case 4. Prolonged neonatal 
jaundice often occurs’ as it did in two of 
our cases (Cases 1 and 4). As with other 
children with growth hormone deficien- 
cy, four of our patients were of normal 
size at birth (Cases 1-4), but failed to 
grow. Case 5 is unusual in that the pa- 
tient’s growth curve was normal, but he 
had growth hormone deficiency. Adreno- 
corticotropic hormone deficiency was pre- 
sent in four of our cases (Cases 1, 2, 
4, and 5). Polydipsia and polyuria often 
with signs of dehydration may become 
apparent. Three of our cases had diabetes 
insipidus (Cases 1, 2, and 3), and one of 
these patients had polyuria without poly- 
dipsia (Case 1) (Table 2). 

Kaplan, Grumbach, and Hoyt? postu- 
lated that the hypopituitarism in children 
with optig nerve hypoplasia might be 
caused by a diencephalic defect, which 
results in deficiency of hypothalamic re- 
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leasing factors and in some cases vaso- 
pressin. Autopsy results in a child with 
septo-optic dysplasia and hypopituita- 
rism described by Patel and associates’ 
helped to confirm his hypothesis. The 
autopsy showed a normal anterior lobe 
and an absent posterior lobe of the pitui- 
tary gland, an anterior hypothalamus con- 
sisting of small clusters of primitive cells 
and foci of heterotopic gray matter and 
the supraoptic and paraventricular nuclei 
consisting of cells that were abnormally 
small and few in number. 

The diagnosis of hypopituitarism in 
children with optic nerve hypoplasia is 
important because the condition is treat- 
able. Often these children are mentally 
retarded and their hypopituitarism might 
be overlooked. Growth hormone is now 
available. Vasopressin and chlorprop- 
amide, which has a renal effect similar to 
that of vasopressin, are available for treat- 
ment of diabetes insipidus. Thyroid hor- 
mone and cortisol are also available if 
needed. 


SUMMARY 


Five children had bilateral optic nerve 
hypoplasia, absent septum pellucidum, 
and hypopituitarism. Absence of the sep- 
tum pellucidum was shown by computed 
axial tomography. All of the children 
were first-born. One of the children was 
definitely not mentally retarded and one 
at age 7 months was developing normally. 
All of the children had severe visual im- 
pairment and nystagmus. Pupillary re- 
sponses varied. Ocular deviations includ- 
ed one with exotropia and three with 
esotropia. The extent of pituitary hor- 
mone deficiency varied. One child was 
symptomatic from birth, having severe 
hypoglycemia and seizures. Two children 
had prolonged neonatal jaundice. One 
unusual case had growth hormone defi- 
ciency with a normal growth curve. An- 
other child with diabetes insipidus had 
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dehydration and polyuria without poly- 
dipsia. 
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Intraocular scar tissue formation is still 
an uncontrollable complication in the 
treatment of perforating injuries and reti- 
nal detachments. Surgical removal of scar 
tissue has been attempted!? and some 
successes have been reported. However, 
surgical treatment alone seems to be inad- 
equate. 

We needed an experimental model to 
study intraocular scar tissue formation, 
which would allow quantitation of the ill 
effects of such a proliferation and permit 
evaluation of any later therapy. We select- 
ed autotransplantation of tissue-cultured 
fibroblasts into the vitreous cavity as sug- 
gested by Algvere and Kock.” They ob- 
served intraocular strand formation and 
development of traction detachment. This 
approach of creating intraocular prolif- 
eration is intriguing because the effects of 
the intraocular scar tissue can be quanti- 
tated by the percentage of eyes that devel- 
op traction retinal detachments within a 
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given period of time. Finally, this model 
can be used to evaluate the effect of any 
therapy reducing intraocular proliferation 
by simply looking for the number of 
resulting retinal detachments.* We report 
a refinement and quantitation of Algvere 
and Kock’s? original study. 


MATERIAL AND METHODS 


Tissue culture was obtained from rump 
skin of pigmented rabbits (2.5 to 3.5 kg) 
by closely shaving the hair and cleaning 
the skin with 70% isopropyl alcohol. 
After local infiltration of lidocaine HCl 
1%, a small piece of skin was trephined 
down to the subcutaneous layer and sev- 
ered immediately underneath the corium. 
The piece of tissue was cut into 1-mm° 
sections with scalpels and placed into 
tissue culture medium (CMRL 1415 with 
30% fetal calf serum and two times bicar- 
bonate buffer).5 The culture was kept in 
an atmosphere containing 10% CO» in air 
at a temperature of 37°C. After one week, 
the medium was changed twice weekly 
(CMRL 1415 with 10% fetal calf serum). 
Only fibroblasts grew and once a culture 
became confluent, it was subcultured. 
The cells were subcultured by washing 
twice in Dulbecco’s phosphate-buffered 
saline without Catt and Mg** and then 
incubated at 37°C for ten minutes with 
0.25% trypsin and 0.02% EDTA. The 
dispersed cells were centrifuged (800 rpm 
for ten minutes), resuspended, diluted, 
and recultured. When enough cells were 
obtained for an experiment, the same dis- 
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persion procedure was performed and the 
centrifuged cells were suspended in a 
known amount of phosphate-buffered sa- 
line (1 to 2 ml). The cell content of a 
sample was counted and diluted to reach 
the desired concentration of cells ranging 
from 108 to 107 cells/ml. The suspensions 
were drawn into a tuberculin syringe that 
was gently agitated to keep cells in sus- 
pension. 

After harvest, a desired number of fi- 
broblasts were injected into the vitreous 
cavity of the same rabbit from which they 
were derived. For this procedure, rabbits 
were anesthetized with 40 to 50 mg of 
intravenous sodium pentobarbital. Their 
pupils had been dilated with 2% cyclo- 
pentolate HCl and 10% phenylephrine 
HCl. Under microscopic control, 0.1 ml 
of fibroblast cell suspension was slowly 
injected through a 27-gauge needle that 
had been passed through the conjunctiva 
and sclera 5 to 6 mm behind the corneo- 
scleral limbus into the midvitreous cavi- 
ty. The needle was then withdrawn. 

Eyes were examined with a slit lamp 
and ophthalmoscope, and fundus photo- 
graphs were taken (before, immediately, 
one day, three days, seven days, 14 days, 
and 28 days after the injection). Fluores- 
cein angiograms were taken in selected 
eyes before and four weeks after injec- 
tion of cells. To evaluate DNA-synthesis 
of the injected cells, 50 pCi (0.05 ml) of tri- 
tiated thymidine methy] (specific activity, 
5.0 Ci/mM) was injected intravitreally 
two hours before enucleation. 

All enucleated eyes were immediately 
fixed in 5% buffered glutaraldehyde. The 
corneas were perforated with a trephine 
to achieve faster and better infiltration of 
the fixative and to avoid deformation of 
the eyeball. After 24 hours, the eyes were 
opened circumferentially 5 mm behind 
the corneoscleral limbus and the gross 
specimens were photographed. 

For light microscopic evaluation, the 
specimens were dehydrated in alcohol 
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and embedded in paraffin. Serial sections 
of selected areas were stained with 
hematoxylin-eosin, PAS, and Mallory 
stain. For radioautography, selected sec- 
tions were coated with Kodak NTB-2 
emulsion. After exposure of the coated 
slides in the presence of a desiccant at 4°C 
for five days, they were developed with 
Kodak D19 developer and stained with 
hematoxylin. Selected specimens were 
postfixed in 2% phosphate-buffered osmi- 
um tetroxide, dehydrated in alcohol, and 
embedded in Epon; 1.5-um thick sections 
for light microscopy were stained with 
paraphenylenediamine and 0.05-um thick 
sections were stained with uranyl acetate 
and lead citrate for electron microscopic 
evaluation. 

In a first series, the effect of various 
concentrations of fibroblasts (1 million, 
one half million, one fourth million, one 
tenth million) were observed for 28 days 
in four eyes each. In a second series, one 
fourth million cells were injected into the 
vitreous cavity of 71 eyes. Four eyes each 
were enucleated at various intervals after 
injection (immediately, one day, three 
days, seven days, and 14 days). Fifty- 
three eyes were enucleated after 28 days. 
Ten eyes served as sham experiments. 
They were injected with 0.1 ml of 
phosphate-buffered saline and observed 
for 28 days. 


RESULTS 


Clinical observations—In the first se- 
ries, various amounts of fibroblasts were 
injected into the vitreous cavity. The 
more cells were injected, the more intense 
and longer-lasting was a vitreous haze 
with appearance of fluffy gray material on 
the inferior retinal surface. Vitreous 
strands formed. Higher concentrations of 
cells caused thicker strands which, when 
they reached the retinal surface, caused 
traction retinal detachments, often to 
such a degree that the retina was torn. 
However one tenth million cells did not 
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always show vitreous strand formation 
and detachments were rare. We selected 
one fourth million cells for the expanded 
experiment. 

Immediately after injection (71 eyes) of 
the one fourth million fibroblast suspen- 
sion, a semitranslucent gray cloud with 
ill-defined edges was seen in the vitreous 
cavity. This cloud was always located 
near the entrance wound, but it did not 
touch the lens, nor did it reach the retinal 
surface. Within two hours after the injec- 
tion, the cloud seemed to have contracted 
and it had well-defined, rounded edges. 

One day after the injection (67 eyes), a 
well-defined strand could be seen con- 
necting the injection site with the central, 
now condensed membrane or strand. 
Some small white clumps adhered to the 
posterior lens surface in some eyes. The 
vitreous as a whole looked more hazy. 
The anterior segment did not show signs 
of inflammatory reaction. 

On the third day (63 eyes) the vitreous 
haze increased. In some eyes, fluffy white 
deposits were seen on the inferior retinal 
surface. The intravitreal strand began to 
show fingerlike protrusions toward the 
medullary rays and the optic disk. In 15 
eyes, these protrusions had reached the 
retinal surface in the areas of vasculariza- 
tion, as indicated by slight hyperemia and 
beginning tortuosity of the finer vessels. 
(In the rabbit eye the optic nerve head is 
well above the posterior pole. Extending 
from it nasally and temporally are two 
broad white bands of medullated nerve 
fibers called medullary rays. These are the 
only vascularized parts of the retina.) 

Seven days after transplantation (59 
eyes) the vitreous was clear except for the 
strands. The strands near the entrance site 
appeared more solid and extended into 
the midvitreous forming rather thick veils 
with side branches. These branches usu- 
ally extended posteriorly and then always 
into the direction of the vascularized 
medullary rays or the disk. Twenty-five 
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eyes had strands just touching the medul- 
lary ray or the disk. Four eyes showed a 
definite pucker contracting the vascular 
tissue over the ray (Fig. 1). In another 15 
eyes, traction was exerted on a pucker, 
resulting in detachment of the medullary 
ray. In several eyes, branches also extend- 
ed anteriorly toward the back of the lens. 

After 14 days (55 eyes), more thicken- 
ing of the intravitreal strands was ob- 
served. Four eyes showed pucker forma- 
tion only and 33 eyes showed a combina- 
tion of puckers and detachments of the 
medullary rays. In eyes in which a major 
pucker had developed over the disk, trac- 
tion was exerted on both sides of the 
medullary ray resulting in a funnel 
shaped detachment. 

Twenty-eight days after the transplan- 
tation, the fundus changes were basically 
similar to those found after two weeks 
(Fig. 2). However, the detachments were 
higher. Out of 51 eyes, three showed 





Fig. 1 (Sugita and associates). Where the fibrous 
vitreous strands connect with the retinal surface, 
contraction of the surface results (arrow). Usually a 
retinal detachment begins to develop in this area. 
(Fundus photograph seven days after injection of 
fibroblasts into the rabbit vitreous cavity.) 
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Fig. 2 (Sugita and associates). Thick fibrous vitre- 
ous strand connects with the disk and medullary 
rays causing a high retinal detachment (photograph 
of fixed pathology specimen four weeks after intra- 
vitreal fibroblast injection), 


pucker formation only and 29 eyes 
showed a combination of puckers with 
traction detachment. Some eyes exhibited 
definite neovascularization.® All sham 
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eyes showed no pathologic changes dur- 
ing the four-week period. 

Histology, electron microscopy, and 
radioautography—F ibroblasts taken from 
tissue culture and examined immediately 
after isolation or immediately after injec- 
tion in the vitreous cavity, had a similar 
appearance. They accumulated in clusters 
in the vitreous cavitv. The cells had a 
round shape with a prominent nucleus. 
Fine short cytoplasmic protrusions ap- 
peared as villi or irregularly shaped pseu- 
dopods. The cytoplasm contained an 
abundance of mitochondria but few mi- 
crofilaments. Signs of high cellular activi- 
ty such as dilated rough endoplasmic 
reticulum, were seen in only a few cells 
(Fig. 3). Other cells were disintegrating 
and only cellular debris was recognized. 
No labelled fibroblasts were found in the 
vitreous. 








Fig. 3 (Sugita and associates). Freshly injected fibroblasts are round and isolated from each other (x 4,900. 


bar gauge = | pm). 
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One day after transplantation, blood- 
born cells such as polymorphonuclear 
leukocytes were found preretinally and 
intermixed with fibroblasts of various 
shapes and stages of vitality. Cell debris 
was prominent. Some elongated fibro- 
blasts that appeared either isolated or in 
bundles were distinct. They showed di- 
lated rough endoplasmic reticulum and 
large amounts of microfilaments with a 
suggestion of dense bodies near the cell 
membrane and a more irregular network 
of slightly thicker filaments elsewhere in 
the cell. No radioactive labelling was seen 
at this stage. 

After three days, definite intravitreal 
strand formation was found. Elongated 
cells surrounded clusters of a mixture of 
cell debris, round fibroblasts, a few in- 
flammatory cells, and macrophages. Oth- 
er strands consisted solely of elongated 
cells with spindle-shaped nuclei (Fig. 4, 
left). Some fibroblasts had settled on the 
surface of the medullary ray forming a 
single or multiple cell layer with the 
underlying superficial tissue thrown into 
folds. Still intermixed were round fibro- 
blasts. Electron microscopically, several 
of the elongated cells had the features of 
developing myofibroblasts, with promi- 
nent microfilament content, dense bodies, 
cell junctions, and a convoluted nucleus 
(Fig. 4, right). Radioautography revealed 
some labelling of fibroblasts. 

Seven days after transplantation, lym- 
phocytes accumulated near the intravit- 
real strand, over the retinal surface, and 
surrounded superficial retinal vessels. 
Solid masses of fibrous tissue were over- 
lying the retina in the area of the medul- 
lary ray or disk. This tissue pulled the 
retina heavily into folds and detached it 
often with necrosis of the outer retinal 
layer. Cells on the outside of this fibrous 
mass were esually elongated with oval 
nuclei, forming what looked like a fibrous 
capsule (Fig. 5). The inside of the mass 
consisted of more irregularly oriented 
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cells. Fingerlike protrusions of the fi- 
brous tissue usually had the cells oriented 
along their axes. Mallory stain showed 
intense blue staining, indicating a high 
collagen content. Many thin-walled 
endothelium-lined vessels of small but 
also large caliber were found in this tis- 
sue. They contained blood cells. Radio- 
autography showed a large number of 
labelled cells. Most of these cells were on 
the outside layers of the strand in the area 
of immediate retinal contact (Fig. 6). In 
the immediate vicinity of the retina, it 
was difficult to differentiate between 
DNA synthesizing injected fibroblasts 
and possible proliferation from the retinal 
vessels. Intravitreal parts of the strand 
looked different. They contained large 
numbers of necrotic cells that were sur- 
rounded by a thin layer of viable fibro- 
blasts, some of which were radioactively 
labelled. These parts of the strands al- 
ways lacked new vessels. 

After 14 days, the findings were similar 
to those after seven days. The fibrous 
tissue became denser and elongated cells 
were more oriented along the axis of the 
strand. Many cells contained myo- 
filaments with dense bodies and had a 
convoluted nucleus (Fig. 7). The rough 
endoplasmic reticulum was widely dilat- 
ed. The number of radioactively labelled 
cells was reduced compared to the 
findings at one week; however, there were 
still clear signs of thymidine incorpora- 
tion. 

By four weeks, leukocytes and lympho- 
cytes had disappeared. The fibrous tissue 
in the vitreous and on the retina showed 
widely spaced, elongated cells embedded 
in a matrix of collagen. The cells them- 
selves had a widely dilated endoplasmic 
reticulum and contained densely packed 
microfilaments. The vitreal parts of the 
fibrous strands were avascular. The center 
of the strands contained irregularly 
shaped cells filled with large, homoge- 
neous, electron dense, usually round 





Fig. 4 (Sugita and associates). Top, Three days after fibroblast injection, cells are aligned into strands. 
Cells on the inside of thick strands are often necrotic (x580). Bottom, Electron micrograph shows elongated 
fibroblasts (F) among macrophages (M) and cell debris (D). The fibroblast shows microfilaments with 
developing dense bodies (right inset, arrows), has a convoluted nucleus and cell junctions (left inset) 
suggesting a myofibroblast (x 4,400, left inset x 22,000; right inset x 25,800, bar gauge = 1] pm). 
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Fig. 5 (Sugita and associates). Densely packed stretched fibroblasts with widely dilated rough endoplas- 
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mic reticulum (ER) surrounded by collagen containing matrix (C) seven days after fibroblast injection 


(x13,200, bar gauge = 1 pm). 


granules. The parts of the strands that 
were in contact with the retina showed 
heavy vascularization in the stroma with 
irregularly oriented and rounded cells. 


DISCUSSION 


In Algvere and Kock’s? original experi- 
ment one million tissue cultured skin 
fibroblasts were autotransplanted into the 
vitreous cavity. We found that in their 
model a severe intraocular inflammation 
occurred that lasted clinically for at least 
two weeks. Strand formation was intense 
and the resulting traction detachments 
were difficult to evaluate because large 
holes were torn into the retina and often 
all of the retina was pulled into one big 
scar tissue mass behind the lens. Finally, 
it required a lot of tissue-culture time to 
be able to harvest one million cells for 
each eye. 


We found that one fourth million cells 
were more adequate for our purposes. 
The clinically visible inflammatory reac- 
tion in the vitreous cavity lasted less than 
one week. Vitreous strands developed and 
extended toward the retina. Early changes 
at the retinal level consisted of pucker 
formation on the medullary rays or optic 
nerve head. This became visible as ves- 
sels were dragged where the vitreous 
strand touched the surface of the retina. 
Later elevation of this area with definite 
traction retinal detachment developing 
was observed. Pucker formation occurred 
as early as three days after injection of 
fibroblasts; traction detachment occurred 
as early as seven days after injection. By 
the end of four weeks, 29 of 53 eyes (55%) 
had a combination of preretinal pucker 
and traction detachment, whereas another 
three eyes (6%) showed a pucker forma- 
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Fig. 6 (Sugita and associates). Arrows separate vascularized part of retina from overlying accumulation of 
fibrous tissue. There is no sharp boundary between the two tissues. Marked labelling after tritiated 
thymidine methyl injection (labelled cells) indicates heavy proliferation. New capillaries (C) are visible in 
the fibrous tissue (x660). 


tion only. The detachments were local- 
ized and without retinal holes. 

When the fibroblast suspension was 
injected into the vitreous cavity, varying 
amounts of cells were either dead or so 
damaged that they died within a short 
period of time. This explains the cell 
debris and the accumulation of macro- 
phages and leukocytes in the early stages 
after injection. Surviving cells, which had 
been made round-shaped during isolation 
for injection purposes (Fig. 3), quickly 
regained their original spindle shape. The 
amazingly quick directional orientation 
of most of these cells was histologically 
proven after three days. Because the 
strand formed along the injection tract, it 
was assumed that the cells oriented them- 
selves along condensed vitreous fibrils. 


Why the cells become more and more 
compacted is not understood. The initial 
cloud of injected material contracted visi- 
bly two hours after injection and after 
three days definite histologically proven 
strands were seen. Presumably, the cells 
attract each other. Appearance of new 
cells by proliferation could not be the 
main factor because proliferation oc- 
curred later and not in the center of the 
strand, but rather in its periphery. 

Within the vitreous cavity proliferation 
was fairly low and then only on the out- 
side of the fibrous strand. The more the 
strands approached the retina, specifical- 
ly the vicinity of the optic neeve head and 
the medullary rays, the more intense the 
proliferation became. It is not always 
possible to separate fibrous proliferation 
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Fig. 7 (Sugita and associates). Mature myofibroblast 14 days after injection. Note the convoluted nucleus 
and the many dense bodies and microfilaments (inset). The rough endoplasmic reticulum is dilated (arrow) 


(x4,300; inset, x 17,300; bar gauge = 1 pm). 


from vascular proliferation. Our findings 
suggest that a factor that ultimately stim- 
ulates multiplication of the cells is more 
available in the vicinity of the optic nerve 
head and medullary rays than in the vitre- 
ous cavity, and nearly unavailable within 
the vitreous strands.This factor may sim- 
ply be more adequate nourishment of the 
cells in the vicinity of the retinal vessels, 
or a factor produced by the fibroblasts 
that stimulates vascular proliferation, or 
both. 

Intracellular microfilaments may be the 
anatomic correlate for the contraction of 
the cells? in the strands, causing pucker 
formation as early as three days after the 
injection of the cells. Whereas isolated, 
rounded fibroblasts immediately after in- 
jection show few filaments; these increase 
quickly and are abundant by the first day 


within the cells and remain visible. Dense 
bodies, convoluted nuclei, and cell junc- 
tions appear and suggest formation of 
myofibroblasts. Basal lamina formation is 
said also to occur occasionally in 
myofibroblasts,® but this did not occur in 
our specimens. Myofibroblasts have been 
shown to appear during wound healing.’ 
Contraction of the cells remains clinically 
irrelevant as long as the cells grow with- 
in the vitreous. The strand simply con- 
denses more when it contracts. However, 
when the cells have attached to the retina 
and grow along its surface, contraction 
will result in distortion of the retinal 
vessels. The forces increase with the in- 
creasing number of cells near the retina 
and the pucker becomes more visible. 
Simultaneously, the contraction along the 
vitreous strand continues, resulting final- 
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ly in detachment of the retina. These 
findings bear great similarity to what 
seems to occur in perforating eye inju- 
ries.? There is also a great resemblance to 
events that occur during the development 
of massive periretinal proliferation where 
cells deriving from pigment epithelium 
turn into fibroblastlike cells and form 
membranes and strands that exert traction 
on the retina.!%!! 

Since preretinal puckers and traction 
detachments resulting from intravitreal 
injection of fibroblasts can be quantitated 
easily, we think that this is an experimen- 
tal model that can be used to evaluate the 
effect of any therapy that prevents intra- 
ocular proliferation of fibroblasts. Instead 
of having to quantitate the number of 
fibroblasts, the number of developing 
traction detachments can be used as a 
factor of fibroblast growth. In the follow- 
ing study we delineate the effect of intra- 
ocular injection of corticosteroids on this 
system.4 


SUMMARY 


Tissue cultured skin fibroblasts auto- 
transplanted into the vitreous cavity of 
rabbit eyes formed intravitreal strands 
that grew toward the medullary ray and 
optic nerve head and caused preretinal 
puckers and traction detachment. After 
four weeks, 32 of 51 eyes (63%) devel- 
oped these changes. 

Light and electron microscopy revealed 
initial cell death. Remaining cells aligned 
themselves quickly into strands and 
began to multiply as shown by tritiated 
thymidine methyl incorporation. The ap- 
pearance of cells that resemble myofibro- 
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blasts may explain the contractability of 
the strand. 

Because the effect of intraocular prolif- 
eration can be quantitated by the number 
of puckers and retinal detachments devel- 
oping, this model may be useful for the 
study of therapeutic means to reduce in- 
traocular proliferation. 
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The techniques provided by vitreous 
surgery! have made it possible to attack 
fibrous proliferation inside the eve as it is 
found after injuries and in massive peri- 
retinal proliferation. The most serious 
complication is the formation of new fi- 
brous tissue a few weeks after successful 
removal of intraocular scar tissue. Simple 
surgical removal of scar tissue is inade- 
quate? and some means must be found to 
prevent the formation of new intraocular 
tissue. 

A reasonable approach to this problem 
would be to inhibit reproliferation of the 
tissues that remain in the eye after sur- 
gerv. In looking for an appropriate drug 
we selected a corticosteroid because 
many of the effects of corticosteroids on 
fibroblasts are known.*:4 We chose dexa- 
methasone because this drug has a strong 
inhibitory effect on proliferation and has 
been used intraocularly.® 

A method to simply and indirectly 
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quantitate intraocular proliferation is the 
development of traction retinal detach- 
ment after injection of tissue cultured 
fibroblasts into the vitreous cavity. Any 
reduction of strand formation results in 
fewer retinal detachments. Thus the ef- 
fect of a proliferation-reducing drug can 
be measured by the decrease in the num- 
ber of retinal detachments. 


MATERIAL AND METHODS 


The technique for obtaining a tissue 
culture of fibroblasts from rabbit rump 
skin and the autotransplantation of one 
fourth million of these cultured cells into 
the vitreous cavity has been described in 
detail in the previous article. Imme- 
diately following the injection of the 
fibroblasts into both eyes (done with a 
27-gauge needle inferotemporally), 24 
rabbits received an additional intravitreal 
injection of 1 mg of dexamethasone alco- 
hol suspended in 0.1 ml of physiologic 
saline solution into each eye. This injec- 
tion was also done with a 27-gauge needle 
but from a separate site 5 to 6 mm posteri- 
or to the corneoscleral limbus superotem- 
porally and was directed at the midvitre- 
ous cavity. To avoid direct and systemic 
effects of the injected corticosteroid, 
fellow eyes were not used as controls. 
Instead 24 rabbits received 0.1] ml of 
Dulbecco's phosphate-buffered saline so- 
lution into both eyes as their second in- 
jection. 

All animals were observed before and 
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immediately after (one, three, seven, 14. 
and 28 days) the injection by slit lamp 
and ophthalmoscope. Each time, fundus 
photographs were taken. The animals 
were then killed by an intravenous over- 
dose of sodium pentobarbital. The globes 
were enucleated immediately and placed 
in cold, phosphate-buffered 5% glutar- 
aldehyde. A corneal button was removed 
to allow better infiltration of the fixative. 
After a minimum fixation time of 24 hours 
the eves were rinsed in phosphate-buffer 
solution and bisected circumferentiall, 
4.5 mm posterior to the corneoscleral lim- 
bus. The calottes were examined under 
the dissecting microscope and photo- 
graphs were taken. The clinical and gross 
pathologic findings were evaluated by 
each of us independently. 

The number of detachments and clini- 
cally visible neovascularizations that had 
developed were counted in the eyes of 
each group. The findings were analyzed 
with the chi-square and the Fisher's test. 
Three eyes were excluded from this series 
because they had mechanical retinal 
damage (two eyes from the treated group 
and one eye from the untreated group). 


RESULTS 


The rabbit has relatively little vitreous 
gel (approximately 1.5 ml). Therefore, the 
injection of 0.1 ml twice into the eye 
increases the intraocular pressure tempo- 
rarily as indicated by a small shift of the 
intravitreal clouds of cells and cortico- 
steroids toward the entrance site and a 
small loss of vitreous from the scleral 
perforation when the needles are retract- 
ed. This loss was minimized by slow 
injection and by leaving the needle in 
place for a time after injection. 

Immediately after injection and at any 
time later during the observation, the two 
niaterials injected into the vitreous cavity 
could always be separated (Fig. 1). The 
corticosteroid formed a dense, brightly 
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Fig. 1 (Tano and associates). Rabbit eve after 
injection of fibroblast suspension (seen as gray 
cloud over disk) and dexamethasone alcohol (white 
cloud inferior to disk). 


white, well-rounded cloud, whereas the 
cells were initially more vellow and dif- 
fuse. Within two hours the cell suspen- 
sion condensed to a strandlike pattern or 
appeared in more isolated clumps. 

After one day the injected cells formed 
a well-defined strand. It was usually con- 
nected to the site of the injection. No 
difference between the two groups was 
noted, except that an accumulation of 
fluffy material preretinally (representing 
cell debris and inflammatory cells®) in the 
inferior vitreous cavity was markedly less 
in the corticosteroid treated eve. 

By three days in many of the untreated 
eves, the intravitreal strands had taken a 
direction toward the vascularized part of 
the retina and attached to the disk or 
medullary ray (13 of 47 eves, 28%). Hv- 
peremia developed around this attach- 
ment and tortuosity of the finer vessels 
was seen in this area giving the appear- 
ance of a preretinal pucker. Some puckers 
appeared without a visible connection to 
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the intravitreal strands and sometimes 
more than one pucker developed. There 
was also one traction detachment (2%). In 
the treated eyes the attachment of the 
intravitreal strand to the retina occurred 
in only two of 46 eyes (4%). One detach- 
ment was found (2%). The corticosteroid 
clouds were slightly reduced in size. 

By the seventh day, 14 of 47 eyes (30%) 
showed traction on the retina. In treated 
eyes the strands were much less frequent- 
ly connected to the retina and traction 
detachments were found in four of 46 
eyes (9%). 

On the 14th day, the vitreous strands in 
the untreated eyes were more conspicu- 
ous than earlier, and the number of retinal 
detachments (25 of 47 eyes, 53%) was 
higher than in the treated group (eight of 
46 eyes, 17%). Also the heights of the 
detachments were much less pronounced 
in the treated group than in the untreated 
group. The corticosteroid had disap- 
peared from many eyes. Only a few eyes 
showed a small white dense remnant in 
the inferior vitreous cavity. 

By 28 days, the untreated group 
showed traction detachments in 27 of 47 
eyes (57%) (Fig. 2). The detachments usu- 
ally had increased in height, as compared 
with the 14th day. The treated group, 
however, had only 11 of 46 eyes (24%) 
with traction detachment. No corticoste- 
roid could be detected in any of the eyes 
(Fig. 3). 

Neovascularization occurred in some 
eves. These were clinically visible as fine 
vascular loops growing into the clear vit- 
reous at the base of the vitreous strand 
where they were in contact with the disk 
or medullary ray (Fig. 4). A detailed de- 
scription of this phenomenon appears 
elsewhere.? The neovascularization was 
found in nine of 47 eves of the untreated 
group (19%) put only in two of the 46 
treated eyes (4%) (Fig. 5). 

Statistical evaluation of the differences 
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Fig. 2 (Tano and associates). High elevation of 
medullary rav caused by traction of fibrous vitreous 
strand. 


between the untreated group and the 
treated group showed that they were sig- 
nificant starting at the seventh day 
(Fig, 5). 
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Fig. 3 (Tano and associates). Graph showing the 
number of developing traction detachments after 
intravitreal fibroblast injection without (control) and 
with additional corticosteroid injection (treated). 
The statistical significance of the difference is noted 
above the bars. 
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Fig. 4 (Tano and associates). Retinal neovascular- 
ization can occur where vitreous fibrous strands 
attach to the medullary wing or disk. A fan of new 
vessels is visible. 


DISCUSSION 


The results are significant enough to 
indicate that dexamethasone alcohol 
reduces the development of retinal de- 
tachments when injected intravitreally to- 
gether with cultured fibroblast cells. De- 
tachments are dependent on the develop- 
ment of intravitreal fibrous strands. These 
strands normally grow from the midvitre- 
ous cavity toward the vascularized parts 
of the retina, contact the retinal surface to 
form puckers, and pull on the retina caus- 
ing retinal detachments in a high percent- 
age of cases. Because it is difficult to 
quantitate the actual proliferation, we 
have used the development of retinal de- 
tachment as an indirect factor of this 
proliferation. Indeed, with dexametha- 
sone alcohol, many strands remain thin 
and do not reach the retina and when this 
does occur, detachments are less frequent 
and less prominent. 

Corticosteroids have an inhibitory ef- 
fect on the growth of fibroblasts.*:4:8-1° 
Inhibition, however, occurs only with 
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Fig. 5 (Tano and associates) Graph showing the 
number of eyes in which retinal neovascularization 
occurs after intravitreal fibroblast injection without 
(control) and with additional corticosteroid injection 
(treated). The statistical significance of the differ- 
ence is noted above the bars. 


high levels of corticosteroids,!! much 
higher than one would achieve with topi- 
cal, parabulbar, or systemic applications. 
There may also be a selective damage to 
fibroblasts by high doses of corticoste- 
roids.!2 To achieve these levels and to 
avoid as many systemic side effects as 
possible, we selected an intravitreal ap- 
plication. 

Dexamethasone alcohol was selected as 
a high potency corticosteroid for inhibi- 
tion of fibroblast growth, which is actual- 
ly 75 times that of corticosterone.? The 
commonly used water soluble dexameth- 
asone phosphate seems inadequate be- 
cause it has a half-life of only three hours 
when injected into the vitreous cavity.® 
Dexamethasone alcohol, however, is a 
corticosteroid that is much less water sol- 
uble and therefore disappears visibly 
from the rabbit vitreous cavity between 
seven and 14 days. 

Previous experiments hase shown the 
proliferative activity of intravitreally in- 
jected fibroblasts to be highest around 
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seven days after injection.® Therefore, we 
looked for a corticosteroid that would be 
available in adequate concentrations for 
at least that long and still be soluble 
enough to provide a high concentration. 
We selected a relatively high corticoste- 
roid dose. Wheeras normally the thera- 
peutic dose of dexamethasone is in the 
maximum range of | mg/75 kg of body 
weight, the intraocular dose corresponds 
to 1 mg/3 g of eye weight. However, the 
protracted dissolution of the drug reduces 
this value considerably. 

The inhibitory effect of the corticoste- 
roids could also be observed on the devel- 
opment of retinal neovascularization. 
This neovascularization occurs whenever 
fibrous tissue comes into contact with the 
retinal vascularization of the rabbit eye. 
Presumably the neovascularization is 
stimulated by the fibrous tissue itself.7 A 
reduction in fibroblast growth, as it was 
shown in our experiment, should in itself 
cause a reduction of vascular growth. The 
corticosteroid probably has an additional 
direct inhibitory effect on the prolifera- 
tion of vascular tissue.!3 

Our experiment covers only a four- 
week time span. Once the corticosteroid 
has disappeared from the eye its inhibi- 
tion of fibroblast growth may terminate as 
well. This can be concluded from the 
reversibility of inhibition of cultured fi- 
broblasts after removal of the corticoste- 
roid.* Possibly, once the initial inhibition 
effect wears off, proliferation will be re- 
sumed and the final result would be the 
same in the treated as well as in the 
untreated group. Long-term observations 
after dexamethasone alcohol injection are 
needed. Higher concentrations of cortico- 
steroids might yield better results. Final- 
ly, a study should be done on the length 
of time corticosteroids should be avail- 
able within the eye to inhibit fibroblast 
growth permanently. 

There are several acute proliferative 
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diseases that might respond to high doses 
of intravitreally injected corticosteroids. 
Heavy proliferation of fibroblastlike cells 
occurs in massive periretinal prolifera- 
tion!415 and also after injury of the eye. If 
it can be shown that selected corticoste- 
roids in high doses are not toxic to the 
eye, this therapeutic avenue should be 
further explored. Because neovasculariza- 
tion was also suppressed, we speculate 
that neovascularization as it acutely oc- 
curs in rubeosis iridis might be amenable 
to such a corticosteroid therapy. 


SUMMARY 


Autotransplantation of one fourth mil- 
lion tissue cultured fibroblasts from rab- 
bit rump skin into the vitreous cavity 
resulted in intravitreal strand formation 
and traction retinal detachment (27 of 47 
eyes, 57%). A single intravitreal injection 
of 1 mg of dexamethasone alcohol inhib- 
ited fibroblast growth as judged by the 
significantly reduced number of retinal 
detachments (11 of 46 eyes, 24%). 

Retinal neovascularization that was ob- 
served when fibrous strands came into 
contact with vascularized retina (nine 
of 47 eyes, 19%) was also inhibited 
after corticosteroid application (two of 


46 eyes, 4%). 
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NOTES, CASES AND INSTRUMENTS 


LIMITED SUPERFICIAL 
DEBRIDEMENT TO IMPROVE 
CORNEAL CLARITY DURING 

CLOSED VITRECTOMY 


RAND SPENCER, M.D. 


Boston, Massachusetts 


DAVID A. NEWSOME, M.D. 


Bethesda, Maryland 
AND 


CHARLES L. SCHEPENS, M.D. 


Boston, Massachusetts 


Successful vitreoretinal surgery re- 
- quires clarity of the anterior ocular media. 
Except with open-sky techniques, the 
surgeon must view the procedure through 
the cornea. Corneal epithelial edema de- 
veloping during operations is often a 
major technical problem. 

Despite routine irrigation, epithelial 
edema is common during operations on 
diseased corneas and corneas insulted 
by manipulation or chemical exposure.! 
Many surgeons remove the entire epithe- 
lium at the first loss of clarity. Although 
this procedure is effective and usually 
free of sequelae, it does constitute an 
additional manipulation and can be com- 
plicated by persistent epithelial defects, 
ulcers, and recurrent erosion. These prob- 
lems are especially common in diabetics,? 
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Fig. 1 (Spencer, Newsome, and Schepens). Olive- 
tipped irrigator. 


who make up a large percentage of vitrec- 
tomy patients. 

Using the sew-on contact lens for 
closed vitrectomy, we have observed de- 
velopment of corneal clouding even when 
a viscous hyaluronic acid coating solution 
has been applied to the cornea. This 
cloudiness can be cleared by gentle 
sweeping of an olive-tip irrigator over the 
epithelial surface (Figs. 1 and 2) with or 
without removal of the contact lens. 
Clearing of the cornea by this method is 
accompanied by debridement of the most 





Fig. 2 (Spencer, Newsome, and Schepens). Tech- 
nique of superficial debridement with olive-tipped 
irrigator. 
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superficial layer of epithelial cells visible 
through the operating microscope. Be- 
cause many of these cells are ready to be 
desquamated, debridement is easy. 
Debrided cells were seen by light micros- 
copy of a Giemsa-stained preparation as- 
pirated from the corneal surface after a 
clearing sweep during a closed vitrec- 
tomy (Fig. 3). 

In contrast with the technique of roll- 
ing the cornea with a dry swab,’ this 
clearing procedure depends on debride- 
ment for its effectiveness. It has the ad- 
vantage of requiring only a light sweep- 
ing touch, and so it is atraumatic and can 
be used repeatedly. The regenerative 
basal layers of the epithelium usually 
need not be disturbed. 

Edema may frequently occur even in 
healthy corneas during closed vitrectomy 
because of hypoxia. As with any type of 
contact lens, oxygenation of the corneal 
epithelium depends on the circulation of 
an oxygenating medium behind the lens; 
that is, tears, isotonic saline, or other 
operative irrigating solutions. It has been 





Fig. 3 (Spencer, Newsome, and Schepens). Cells 
swept from corneal surface during closed vitrec- 
tomy, exhibiting characteristic flattened, squamous 
morphology of superficial corneal wing cells 
(Giemsa, 240). 
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our clinical impression from its use in 
more than 80 cases that a viscous hya- 
luronic acid solution offers superior pre- 
servation of corneal clarity in vitreore- 
tinal surgery. However, even when it is 
used in combination with a contact lens, 
the superficial wing cells of the corneal 
epithelium are likely to be subjected to 
lowered oxygen tension. Development of 
an optical system compatible with the 
operating microscope that could provide 
an image of the vitreous cavity without 
the use of a contact lens would be desir- 
able. 


SUMMARY 


We controlled the development of epi- 
thelial edema of the cornea during closed 
vitreoretinal surgery even when the tech- 
nique required continuous use of a con- 
tact lens by gentle debridement of only 
the shaggy, edematous superficial layer of 
wing cells, using an olive-tip irrigator. 
This technique may avoid the necessity of 
completely removing the epithelium and 
the attendant postoperative complica- 
tions. 
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MYCOBACTERIUM CHELONEI 
AND ORBITAL GRANULOMA 
AFTER TEAR DUCT PROBING 


RONALD E. SMITH, M.D., JAMES J. SALZ, 
M.D., RICHARD Moors, M.D., DAVID 
SILVERSTEIN, M.D., AND WILLIAM 
LEWIS, PH. D. 

Los Angeles, California 


Mycobacteria of the fortuitum complex 
are uncommon ocular pathogens. These 
organisms may involve the eye as an 
infrequent cause of indolent corneal ul- 
ceration after trauma or keratoplasty.!~7 

We describe a case that shows orbital 
granuloma caused by Mycobacterium 
chelonei(subspecies abscessus) after lacri- 
mal duct probing. To the best of our 
knowledge, this is the first case report of 
orbital involvement with this organism 
after instrumentation of the lacrimal sys- 
tem. We also describe the role of the M. 
fortuitum complex in ocular disease and 
the problems in establishing this diagno- 
sis. 


CASE REPORT 


A 75-vear-old woman had chronic asthma and a 
ten-year history of chronic epiphora, greater in the 
right eye than in the left eye. She had been taking 
systemic prednisone in 20-mg doses daily for several 
years. On Sept. 30, 1975, she underwent an uncom- 
plicated dacryocystorhinostomy on the right eye 
under general anesthesia. At this time, the left tear 
duct was probed under sterile conditions and the 
probe was passed into the nose. No false passages 
were noted at that time. Her postoperative course 
was uneventful until Oct. 22, 1975, when she com- 
plained of a lump in the left lower eyelid. A small 
lump was present in the area of the left lacrimal 
fossa, which was presumed to be a dilated sac. 
Minimal epiphora was present and the duct was 
successfully irrigated with saline but not probed. 
During the next two weeks, the lesion enlarged and 
could be palpated as a pea-sized lump in the area of 
the lacrimal sac connected with firm ribbonlike 
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Fig. 1 (Smith and asociates). Biopsy specimen 
reveals round cell infiltration and areas of multi- 
nucleated giant cells characteristic of granuloma- 
tous inflammation (arrow) (hematoxylin and eosin, 
x60). 


mass between the globe and the interior orbital rim 
extending to the lateral aspect of the orbit. No 
proptosis, diplopia, pupillary abnormality, or de- 
creased vision were noted. Results of orbital x-ray 
films were normal. Her medical history revealed that 
she had undergone a radical mastectomy for carci- 
noma in February 1975 and that she was taking 20 
mg of prednisone daily for asthma. We believed that 
the lesion was most likely metastatic breast carcino- 
ma and a biopsy specimen was taken with the 
patient under local anesthesia on Dec. 9, 1975 
(Figs. 1 and 2). A 10-mm incision was made in the 
midportion of the eyelid below the tarsus. At the 
level of the orbital septum, a firm, white, rubbery 
mass was encountered. This mass seemed to be 
infiltrating orbicularis muscle, orbital septum, and 
fat. The original pathology report described chronic 
granulatous inflammation with giant cells and was 





Fig. 2 (Smith and associates). High-powered view 
reveals acid-fast organisms in areas of granuloma- 
tous inflammation (arrow) (Kenyon acid-fast stain, 


x 850). 
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believed to be most consistent with a chalazion. The 
pathologist was contacted and was assured that the 
lesion was not from the tarsus but from the orbit. 
Special stains, including acid-fast, were then per- 
formed that showed acid-fast organism. Subse- 
quently, the patient was admitted here on Jan. 16, 
1976. Chest x-ray films and skin tests for tuberculo- 
sis were negative. With the patient under local 
anesthesia, an incision was made 4 mm beneath the 
eyelash line along the entire length of the left lower 
eyelid; the white fibrous mass extended from the 
area of the lacrimal sac to the lateral orbital rim 
between the globe and the inferior orbital rim. 
Because the lesion adhered to the deeper orbital 
structures, no attempt was made to excise it com- 
pletely. Most of the lesion was excised within the 
specimen measuring 20 x 4 mm. Specimens were 
sent for pathologic examination, routine culture and 
susceptibility tests, and for acid-fast smears and 
culture. Routine cultures were negative for bacteria 
and fungi. Mycobacterium chelonei (subspecies 
abscessus) was isolated. It was resistant to most of 
the antituberculous drugs. Testing to the common 
antibacterial agents revealed susceptibility only to 
kanamycin, with slight susceptibility to erythromy- 
cin. Because of the toxic nature of kanamycin and 
because it can only be given by injection, the patient 
was given erythromycin for three months. The le- 
sion gradually resolved. An attempt by her internist 
to taper the prednisone resulted in a severe exacer- 
bation of her asthma necessitating re-institution of 
the cortisone. Presently, the patient has had a three- 
year follow-up; no palpable lesion is evident and 
only a small scar from the surgery remains. Visual 
acuity in the left eye remains at 6/9 (20/30), with 
normal results of ophthalmoscopic examination, full 
visual fields, and normal extraocular motility. Hertel 
exophthalmometry readings are equal. 


DISCUSSION 


The M. fortuitum complex of atypical 
acid-fast organisms is widely distributed 
in soil and water. Runyan® proposed a 
classification of acid-fast organisms in 
1959 and described four groups based on 
colony pigmentation after exposure to 
light or darkness, and growth rate on 
artificial media. The M. fortuitum com- 
plex is nonpigmented, forms mature colo- 
nies in less than seven days, and belongs 
to Runyon’s Group 4. The species of 
mycobacteria within the M. fortuitum 
complex are M. fortuitum, M. chelonei 
subspecies abscessus, and M. chelonei 
subspecies chelonei. The taxonomy of 
this complex has undergone a number of 
changes, and its members are frequently 
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identified incompletely, leading to the 
almost synonymous use in published re- 
ports of M. fortuitum, M. abscessus, M. 
ranae, M. chelonei, and M. borstelense. 

Ocular involvement with the M. fortu- 
itum complex has generally been limited 
to a chronic indolent form of keratitis that 
is resistant to therapy and may require 
surgical intervention. Turner, and Turner 
and Stinson,!?2 Kirber, Kirber, and 
Dubin,’ Lazar, and associates,!° Levine," 
Sexton,!” and Willis and Laibson*® have 
described patients with such corneal in- 
volvement. Several have been patients 
undergoing penetrating keratoplasty. 

The present case is the first report, to 
the best of our knowledge, of orbital 
involvement with M. chelonei subspecies 
abscessus although Levine!! reported a 
case of bilateral orbital involvement with 
the avium-intracellulare complex of atyp- 
ical Mycobacterium. In Levine’s case, a 
young boy was originally thought to have 
atypical Hand-Schiiller-Christian dis- 
ease, and had been treated for four years 
with prednisone. In addition to bilateral 
orbital infection with atypical acid-fast 
bacteria, he had multiple scalp abscesses. 

The present case seems to have fol- 
lowed probing of the lacrimal system that 
was performed with the patient under 
general anesthesia and under sterile con- 
ditions. It is unclear as to how the infec- 
tion was introduced beneath the skin, 
although the patient certainly had the 
predisposing factors of systemic predni- 
sone and asthma, which may have played 
a role in the cause of this process. Possi- 
bly the organism was harbored in the tear 
sac and was introduced subcutaneously 
during the tear duct probing. However, 
the other orbit did not develop a myco- 
bacterial abscess after dacryocystorhino- 
stomy. 

Mycobacterium fortuitum abscesses 
after subcutaneous injections are well 
known. Vendepette, Desmyter, and 
Gatti!® reported 100 subcutaneous ab- 
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scesses and Owens, Smith, and Coultras+4 
reported 50 similar injection site abscess- 
es. A tear duct probing is a form of 
injection although, at the time of probing, 
there was no note that the mucous mem- 
brane of the duct had been disturbed or 
that any false passage into the subcutane- 
ous tissues had been made. Indeed, the 
tear duct seemed to irrigate freely. 

The difticulty in establishing a diagno- 
sis of ocular mycobacterial disease is 
shown by the present case. Only the use 
of acid-fast stain and consultation with 
the pathologist allowed the proper diag- 
nosis to be made. Even then, a second 
biopsy in order to obtain material for 
culture and sensitivity was required. 
Acid-fast stains should be a routine part 
of a pathologic examination on inflamma- 
tory orbital lesions, particularly with pa- 
tients taking immunosuppressive thera- 
py. It seems advisable to culture routinely 
for mycobacteria or keep a small portion 
of the specimen in the refrigerator in the 
event that an acid-fast organism is identi- 
fied on the pathologic material. 

The present case also shows the diffi- 
culty in therapy with patients who have 
ocular mycobacterial infection. The pa- 
tient’s orbital abscess took months to im- 
prove despite therapy that by sensitivity 
testing had some effect on the organism in 
vitro. Brock and associates!® described a 
thigh abscess from the M. fortuitum com- 
plex that took 26 months, and Ward!6é 
reported a shin lesion in a patient that 
healed only after two years. Corneal ul- 
cerations caused by this organism are also 
notorious for their chronicity and diffi- 
culty in management.!? The current or- 
ganism was resistant to isoniazid, strepto- 
mycin, PAS, rifampin, ethambutol, vio- 
mycin sulfate, and cycloserine. It seemed 
to be sensitive to ethionamide and had 
some sensifivity to erythromycin. Eryth- 
romycin was used systemically for several 
months before any change was observed. 
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SUMMARY 


A 75-year-old woman developed an or- 
bital mass after lacrimal duct probing. 
Acid-fast bacteria were observed on spe- 
cial stains and Mycobacterium chelonei, 
subspecies abscessus was isolated. The 
patient had been taking systemic cortico- 
steroids. 
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A MAKESHIFT RETINOSCOPY 
RACK 


GLENN L. WING, M.D. 


Boston, Massachusetts 


Ophthalmic bedside examinations and 
examinations under anesthesia often in- 
clude retinoscopy. To avoid carrying and 
using loose trial lenses for this procedure, 
retinoscopy racks have been developed. 
However, if one is unavailable, a substi- 
tute lens rack can be made easily. 

This makeshift retinoscopy rack con- 
sists of various trial lenses that are placed 
into the slots of a nonfrosted, clear plas- 
tic, 35-mm slide viewing sheet (Figure). | 
have used plus and minus lenses in incre- 
ments of 0.50 and 1.00 diopters, with the 
plus lenses on one side of the plastic 
sheet, and the minus lenses on the other 
side. Also, 10.00 diopter lenses are in- 
cluded for severe hyperopic and severe 
myopic refractions. 

Retinoscopy can be performed through 
the plastic sheet and lenses while it is 
held in one hand over the patient’s eye. In 
this manner, a good estimation of the 
refractive error can be obtained, More 
precise measurements and confirmation 
of the initial retinoscopy findings can be 
made by removing individual lenses from 
the viewing sheet and by proceeding with 
the refraction. 
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Figure (Wing). Makeshift retinoscopy rack con- 
sisting of trial lenses placed into slots of a clear 
plastic, 35-mm slide viewing sheet. 


The retinoscopic reflex is only slightly 
dulled through the plastic. Glare from the 
plastic surfaces can be minimized by 
making small changes in the positioning 
of the plastic sheet over the patient’s eye. 
Once the examination is finished, the 
lenses can be returned to the trial lens set 
in the office. 


SUMMARY 


A simple makeshift retinoscopy rack 
consists of various trial lenses placed into 
the slots of a nonfrosted, 35-mm slide 
viewing sheet. It is useful in determining 
the patient’s refractive error at the bed- 
side and in the operating room. 


MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


IV INTERNATIONAL 
CHARLOTTENLUND 
OPHTHALMOLOGICAL 
CONFERENCE 


The IV International Charlottenlund 
Ophthalmological Conference was held 
Aug. 28-Sept. 1, 1979, in the beautiful 
beach resort at Hornbaek, Denmark. 
Thirty invited ophthalmologists engaged 
in friendly but spirited round table dis- 
cussions on a variety of subjects in the 
frontiers of ophthalmology. 

Jürg Draeger, of Bremen, showed 
some remarkably sensitive and accu- 
rate new anesthesiometry equipment. 
Theodor Waubke spoke on contact metas- 
tases with melanomas. Jose Barraquer 
spoke of dust-free surgery and the need 
for double running sutures and refractive 
keratoplasty to prevent epithelial in- 
growth. Richard Kratz spoke on control 
of corneal astigmatism and David MclIn- 
tyre presented the concept of spiral 
needles for suturing. Dermot Pierse 
described new diamond knives only 1.5 
mm thick as well as some with five facets 
which have an almost round end. Alfredo 
Dominguez of Madrid and Arthur Steele 
of London spoke on vitrectomy. Jan 
Worst showed some new fascinating ad- 
aptations of the Superblade designs in 
much smaller sizes for intraocular use. 

Jørn Boberg-Ans and Eric Arnott 


both discussed pupil-centered, posterior 
chamber lenses. Edward Epstein of 
South Africa described experiments with 
soft intraocular lenses in monkeys and in 
humans. Jonathan Kersley described a 
four-year follow up of extended-wear 
contact lenses that he first reported at 
the III Charlottenlund Conference. He 
was less than enthusiastic, especially for 
patients who had to purchase their own 
lenses. He reported a 24% failure rate; 
another 24% of the patients who were 
wearing the lenses had problems but 
were “addicted.” Michael Blumenthal of 
Israel showed a tucking technique for the 
surgical repair of a dilated fixed pupil. 

John Alpar reminded us that: “To 
every problem there is an answer that is 
simple, direct and wrong!” 

Most of the speakers made contribu- 
tions in several areas, both in presenta- 
tions and, of course, in discussion. 

The scientific excellence of these 
meetings may have been surpassed by 
the charming and delightful attention we 
received from our hosts, particularly Jgrn 
and Sonja Boberg-Ans. Even the small- 
est touches were done with European 
grace: from flowers in our rooms on 
arrival to a splendid evening at the castle 
in Elsinore where a marvelous perform- 
ance of “Hamlet” was staged by the Old 
Vic in the castle courtyard. 

ROBERT C. DREWS 
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AMERICAN ACADEMY OF 
OPHTHALMOLOGY—1979 
MEETING 


The American Academy of Ophthal- 
mology Meeting was held in San Francis- 
co Nov. 4-9, 1979. The number of regis- 
trants at this meeting approached 
14,000, which represents the largest 
number of ophthalmologists and ophthal- 
mic associates ever to attend a meeting of 
the American Academy of Ophthalmolo- 
gy. It is probably the largest attendance 
of ophthalmologists at a single meeting in 
this country. Hundreds of the registrants 
were from foreign countries, such as 
England, France, Italy, Brazil, Argenti- 
na, Mexico, Japan, Germany, India, 
Egypt, Israel, Iran, Sudan, Australia, 
New Zealand, and China. 

The atmosphere was one of joint inter- 
est and a great desire to be up-to-date. 
The many attractions of San Francisco 
were competition for the cornucopia of 
information available at this year’s meet- 
ing. As with previous meetings, there 
were countless breakfast meetings, 
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luncheon meetings, receptions, alumni 
meetings, gatherings of old friends, for- 
mer residents, teachers, colleagues, and 
recruitment activities. 

The scientific meetings took place 
simultaneously in the three main halls. 
Often, teaching sessions coincided. Nu- 
merous excellent scientific exhibits were 
available, as well as impressive displays 
by the technical exhibitors. The new 
instruments were exciting, some costing 
the equivalent of two to three or four 
thousand refractions. It is difficult to 
recall the old days when mechanical 
automated refractors and perimeters 
were not available. How did we ever do 
it? 

Scientific sessions started at 9 A.M. and 
continued through until 7 P.M. to 10 P.M. 
each day. 

At times, the attendees had to make 
tough decisions as whether to participate 
in a course, a major meeting, or see the 
exhibits; the offerings in each category 
were most attractive. 

The logistics of this meeting offered a 
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difficult challenge. However, under the 
statesmanlike leadership of Frederick C. 
Blodi, president of the American Acade- 
my of Ophthalmology, and the extremely 
competent management of Bruce E. 
Spivey, executive vice-president and his 
well-rehearsed staff, the meeting was an 
outstanding success. 

Each of the sessions was kept to a 
disciplined time schedule. The sessions 
were chaired by the president, Frederick 
C. Blodi; the president-elect, Edward 
W. D. Norton; the first vice-president, 
Kenneth C. Swan; the second vice- 
president, Goodwin M. Breinin; and 
third vice-president, Robert C. Drews. 
Additionally, there were so many ses- 
sions that past presidents, Frank W. 
Newell, Bradley R. Straatsma, and Ken- 
neth L. Roper were called into presiding 
action, as well as the councillors, Thomas 
D. Duane and Whitney G. Sampson; the 
editor, Stanley M. Truhlsen; and the 
secretaries, Robert D. Reinecke and 
David Paton. 

Although the official opening did not 
take place until Monday morning, Nov. 
5, scientific sessions were available on 
Sunday evening, Nov. 4. A combined 
meeting of the Academy with the Con- 
tact Lens Association of Ophthalmolo- 
gists, dealing with the present status of 
extended-wear contact lenses and intra- 
ocular lenses, drew an overflow crowd. 
At the same time a combined meeting of 
the American Association of Certified 
Orthoptists and the American Orthoptic 
Council discussed diagnostic and surgical 
procedures in strabismus surgery; it was 
also well attended. Concurrently, the 
American Society of Ocularists consid- 
ered the problems of enucleation, the 
imperfect socket, and prosthetics. The 
impressive attendance at all of these 
sessions, the night before the opening 
sessions, was a clear indication of what 
was going to take place at each of the 
meetings throughout the week. 
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The scientific program had something 
for almost every interest in ophthalmolo- 
gy. Surgery, retinal detachments, cata- 
racts, strabismus, tumors, medical ther- 
apy of glaucoma, infections, uveitis, 
contact lenses, intraocular lenses, new 
surgical techniques, ocular manifesta- 
tions of systemic disease, radiological 
diagnosis, computed tomographic inves- 
tigations, diabetes, vascular occlusions, 
and macular edema were all considered. 
Each subject was considered in depth. 
Six hundred twenty-three instruction 
courses, 60 elective scientific exhibits, 
and 80 scientific posters were provided. 

Frederick C. Blodi officiated at the 
opening session in the large room of the 
Convention Hall at 9 A.M. on Monday, 
Nov. 5. After announcements by Bruce 
Spivey, the honor awards were pre- 
sented to 32 recipients. The guests of 
honor, Professors Akira Nakajima of Tok- 
yo, Japan; Frank W. Newell of Chicago; 
and Gerhard R. E. Meyer-Schwickerath 
of Essen, Germany, were presented. 
The Lions International received the 
Public Service Award. 

In presenting the XXXVI Edward 
Jackson Memorial Lecture, Herbert E. 
Kaufman discussed the methods of cor- 
recting the visual impairments of 
aphakia, in his characteristically clear, 
confident, relaxed, and competent style. 
Spectacle lenses, contact lenses, ex- 
tended-wear lenses, intraocular lens- 
es, keratomileusis and keratophakia were 
all considered. He also introduced a 
method of keratophakia that uses pre- 
formed preserved corneal material. This 
technique might do away with the neces- 
sity for complex and expensive compu- 
terized lathing equipment. Perhaps, with 
this method the corneal disk could be 
prepared at a central laboratory. Howev- 
er, this technique requires long-term 
evaluation. 

Dr. Kaufman also discussed corneal 
and epithelial replacement as advocated 
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by Jorge Alvarado and Denis Gaspodar- 
owicz, Gary Greenburg and Steven Kra- 
mer. This was a thorough and encourag- 
ing summary of the methods, problems, 
and possibilities for handling aphakia and 
the complications of aphakia, especially 
corneal involvements. 

An outstanding virology symposium 
under the direction of Anthony B. Nes- 
burn followed. The symposium was 
aimed at the busy practitioner of ophthal- 
mology. The speakers updated the 
knowledge of viral infection and the 
changing concepts in the pathogenesis of 
viral disease. Although the adenoviruses, 
cytomegalic inclusion virus, herpes sim- 
plex, and herpes zoster were considered 
in detail, there was still adequate discus- 
sion of slow viruses; for example, 
Creutzfeldt-Jacob, Scrapie, Kuri and sub- 
acute sclerosing panencephalitis. 

The role of virus in tumor formation 
and the influence of immune and antime- 
tabolite therapy were reviewed. 

A symposium on ocular trauma and the 
role of vitrectomy in its management 
was enhanced by an enlightening discus- 
sion of sympathetic ophthalmia by Dr. 
Blodi. 

A huge crowd attended a symposium 
on the surgical and medical management 
of glaucoma. It was instructive to learn of 
the number of side effects that are now 
encountered with timolol. There also 
seems to be a general agreement that in 
time there may be some loss of effective- 
ness. The early investigations of timolol 
had suggested freedom from side effects. 
The experienced glaucoma therapists 
indicated that the side effects are more 
frequent than anticipated; these include 
hallucinations, light-headedness, sen- 
copy, bradycardia, asthma, congestive 
heart failure, increased blood pressure, 
headache, eye ache, superficial punctate 
keratitis, and blurred vision. We learned 
of these side effects from E. Michael Van 
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Buskirk, Richard P. Wilson, and George 
Spaeth. 

In the program of the Drug Commit- 
tee of the Academy, George F. Hatch 
described acute central nervous system 
disturbance from retrobulbar subdural 
injections. Richard K. Forster, Richard 
L. Abbott, and Henry Gelender dis- 
cussed the management of infectious 
endopthalmitis with intracameral antibi- 
otics and vitrectomy. John R. Wood, 
Richard L. Anderson, and James J. 
Edwards stressed the importance of 
pressure on the punctum to reduce the 
systemic absorption of any topically ap- 
plied agent. Frederick T. Fraunfelder 
reviewed some of the side effects of 
timolol that had been reported to the 
National Registry of Induced Ocular Side 
Effects as well as those of other drugs. 
Theodore Krupin, Barry Silverstein, and 
Bernard Becker described the topical 
hypotensive action of antazoline. Frank 
Dea, John Valentine, and Irving H. 
Leopold discussed how aspirin taken 
orally can appear in measurable quanti- 
ties in the tears. Roswell R. Pfister 
pointed out that ascorbic acid may be 
helpful in the treatment of ocular alkali 
burns. Antiproteolytic enzymes presence 
in human tears was noted by Janet 
Anderson. Anthony Bron, a guest of the 
Drug Committee, gave a delightful pre- 
sentation of the management of corneal 
disease. 

There was a symposium on ocular 
inflammations and uveitis and conditions 
associated with dermatologic disorders. 
At the same time, there was a symposi- 
um in conjunction with the ophthalmolo- 
gy section of the Council of the American 
Medical Association, chaired by Thomas 
D. Duane, co-chaired by Oliver H. 
Dabezies, in which Alfred Kopf was 
introduced by Joseph Wadsworth. Dr. 
Kopf presented the Parker Heath Me- 
morial Lecture. It was a detailed and 
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thorough discussion of cutaneous malig- 
nant melanoma and a multivariant com- 
puter analysis of the many factors that 
can accurately predict the outcome. 
These varients include the histologic 
features, such as thickness, mitosis per 
square millimeter, and melanin content. 
Also covered were clinical aspects, such 
as size, location, and surface characteris- 
tics. Lorenz Zimmerman illustrated the 
manner in which ocular melanotic tu- 
mors differed and resembled skin tumors. 
Diagnostic and therapeutic approaches 
were evaluated together with the nature 
and course of untreated melanoma. 

Concurrently, methods of evaluating 
retinal function were scrutinized. 

Neovascular glaucoma was considered 
in detail in a meeting of the National 
Society to Prevent Blindness. The pro- 
gram was set up by Alan Kolker. Particu- 
lar attention was paid to the management 
of aphakic individuals with glaucoma. 
The program of the American Society of 
Ophthalmic Registered Nurses was coor- 
dinated by Heather Boyd-Monk. Vitrec- 
tomies were considered in depth at a 
meeting organized by Mackenzie Free- 
man. The role of vitrectomies was de- 
tailed in cystoid macular edema in dia- 
betic patients with traction retinal de- 
tachments, in endophthalmitis, and in 
diagnosis of lymphoma. 

Cystoid macular edema, Purtscher s 
disease, retinal hemorrhages, vascular 
occlusions, orally administered fluor- 
escein, angiogenesis factor, a variety of 
diabetic retinopathies, and the use of 
intracameral hyaluronic acid were dis- 
cussed. 

The symposium on radiologic analyses 
and computed tomographic ophthalmo- 
graphic investigations of muscles, optic 
nerves, orbital tumors, and lacrimal 
gland tumgrs was well presented. The 
prognosis and management of these con- 
ditions were considered in depth. 
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A joint meeting of the American Asso- 
ciation of Ophthalmology considered the 
impact of federal regulations on ophthal- 
mologic care. 

At the meeting of the American Intra- 
ocular Implant Society, a huge audience 
gave a great deal of attention to the 
intraocular lens implants. Results in over 
100,000 intraocular lens implantations 
were reviewed by the Advisory Oph- 
thalmic Device Section of the Food and 
Drug Administration, presented by its 
chairman, David Worthen. At this same 
session a symposium considered intra- 
capsular vs extracapsular extraction for 
intraocular lens implantation. Norman 
Jaffe made the Ridley 30th anniversary 
presentation and Henry Hirschman de- 
livered the Fifth Binkhorst lecture. Dr. 
Hirschman suggested that the 1980s will 
be a decade of the lens implant, but with 
a strong trend toward the use of 
extended-wear contact lenses. He antici- 
pated that there will be significantly 
fewer spectacle lenses used for the cor- 
rection of aphakia in the next decade. 
There was a meeting for those interested 
in keratoplasty, the storage and preserva- 
tion of corneal material for grafting. 

Tumors and reconstruction of the eye- 
lids were considered in detail. Aspects of 
pediatric ophthalmology were covered. 
A combined meeting of the Castroviejo 
and the International Corneal Societies 
discussed anterior-segment surgery in 
relation to trauma, intraocular lens, en- 
dothelial transplantation, the effects of 
growth factor on wound healing, meth- 
ods of evaluating stress on a corneal 
wound, and techniques for handling 
keratophakia. 

The session finished on Friday morn- 
ing with a combined meeting of the 
David J. Kelman Research Foundation 
and the American Intraocular Implant 
Society. Though this was the last day of 
the Academy meeting, the Implant Soci- 
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ety planned to continue their meeting for 
the next two days. Lawrence Pape and 
Endré A. Balazs discussed the use of 
hyaluronic acid, as did David Miller and 
Robert Stegman, on intraocular lens 
implant and its effect on the ocular 
tissues. Anterior chamber fluorophoto- 
metry, as a measurement of retinal vessel 
leakage in diabetic patients was cri- 
tiqued. Consideration was given to ex- 
traction of displaced cataracts, cataracts 
in the presence of detachments, glauco- 
ma, uveitis, and vitrea! disease. Edward 
Fetherolf, Miles Galin, Ira Goldstein. 
and Robert Buys explained the induction 
of inflammation caused by the intraocular 
lenses. 

The exhibit, “Racket Sports and Eye 
Injuries—Are They Preventable,” by 
Michael Easterbrook, was selected as 
the prize winner, but it was only one of 
many excellent scientific exhibits. The 
meeting provided a great opportunity 
for each ophthalmologist to fill gaps in 
knowledge, acquire new information, 
and strengthen knowledge gained in the 
distant and recent past. This was a most 
convincing proof of the constant, strong 
desire and effort of ophthalmologists to 
be prepared to handle their patient 
problems. 

Could the meeting be improved? Of 
course there are always suggestions for 
that, but I doubt it. Initially it seemed 
overwhelming in its scope, but as the 
week wore on, participants began to 
handle the information challenge with 
ease and expertise. Possibly a greater 
effort in selection of material and fewer 
simultaneous sessions could make it easi- 
er for an individual who has difficulty 
selecting where to go, as each of the 
papers presented is not of equal quality. 
However, there is no way to eliminate 
attractive papers fairly. An attempt by a 
special Academy Selection Committee 
could be made, but I doubt whether they 
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could do a better job. It is much simpler 
for the specialist, of course, to be able to 
select, whereas the generalist who wants 
to gather as much information as possible 
in many areas, has pressure and strain in 
trying to get the most out of this tremen- 
dous amount of information. However, 
even this could be handled by a careful 
perusal of the program and the selection 
of the areas one wants to attend, well in 
advance of the meeting time. True, the 
attendee may have to stand at some of 
the sessions, as he moves from one hall to 
another, but this is a small price to pay in 
order to have such a wonderful array of 
exciting new information. 

Edward W. D. Norton will be the 
president of next year’s Academy. David 
Shoch is the president-elect and Theo- 
dore Steinberg has been elected the new 
councillor for the Academy. Jerome Bet- 
tman is first vice-president, Alice R. 
McPherson is second vice-president, and 
Fred M. Wilson is third vice-president. 
Robert D. Reinecke is the designated 
representative delegate for Washington 
affairs; secretary for instruction is Melvin 
L. Rubin; secretary for continuing educa- 
tion is David Paton. Paul Henkind re- 
places Stanley M. Truhlsen as editor for 
Ophthalmology. Whitney G. Sampson 
will continue as councillor through 1980; 
Marshall M. Parks, councillor through 
1981; and Thomas D. Duane as council- 
lor through 1982. Under the guidance of 
these officers, plans are underway for the 
next annual meeting of the Academy in 
New Orleans, Nov. 13-17, 1980. The 
1981 meeting will be held in Atlanta. 
Georgia, Nov. 1-5. In 1982, in San 
Francisco, will be a combined meeting of 
the American Academy of Ophthalmolo- 
gv and the XXIV International Congress 
of Ophthalmology Oct. 31- Nov. 5, 1982. 
By that time this Academy will have vast 
experience in handling huge crowds of 
attentive, information-craving ophthal- 
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mologists. The new San Francisco con- 
vention center and facilities should be 
completed in ample time for the meet- 
ing. 

IRVING H. LEOPOLD 


OBITUARY 


Samuel J. Kimura, M.D. 
1912-1979 
Samuel J. Kimura, professor of oph- 
thalmology emeritus at the University of 
Californias School of Medicine in San 
Francisco, died unexpectedly in Grana- 
da, Spain, Oct. 15, 1979. His many 
friends and professional colleagues 


mourn the passing of a gifted teacher, a 
superb physician, and an innovative re- 
searcher. 

Dr. Kimura was born in Stockton, 
California, on April 21, 1912. After grad- 
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uation from high school, he entered the 
University of California at Berkeley 
where he obtained both the Bachelor of 
Arts and the Master of Science (anatomy) 
degrees. He received his M.D. degree 
from the University of California in 1940, 
and after a year of internship in Chicago 
he joined the Army, serving in the 
Medical Corps in southern Europe. He 
later returned to California to enter the 
ophthalmic residency program of the late 
Frederick C. Cordes, M.D., in San 
Francisco. While in this program he 
made his first contacts with Phillips 
Thygeson, M.D., and the late Michael J. 
Hogan, M.D., men who were to influ- 
ence his later career in inflammatory 
diseases of the eye. 

Dr. Kimura was known for his many 
contributions to the fields of uveitis and 
external diseases of the eye. In collabora- 
tion with other members of the Francis I. 
Proctor Foundation for Research in Oph- 
thalmology, he established the impor- 
tance of lysozyme deficiency in kerato- 
conjunctivitis sicca; he demonstrated the 
presence of herpes virus in the corneal 
epithelium by means of fluorescein- 
tagged antibody; he made significant 
observations on the pathogenesis of her- 
petic uveitis and on Fuchs’ heterochrom- 
ic iridocyclitis; he studied and classified 
many forms of uveitis associated with 
inflammatory joint diseases; and he con- 
tributed to highly significant studies on 
toxoplasmic retinochoroiditis. Most re- 
cently he and Robert Weinreb, M.D., 
showed the importance of angiotensin 
converting enzyme in the diagnosis of 
sarcoid uveitis. He was the developer of 
a flexible metal spatula for the perform- 
ance of diagnostic scrapings of the con- 
junctival epithelium, and this instrument 
still bears his name. 

He was a member of many scientific 
societies including the Association for 
Research in Vision and Ophthalmology 
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(of which he was once secretary- 
treasurer), the American Ophthalmologi- 
cal Society, and the American Medical 
Association. He was a member of the 
course faculty of the American Academy 
of Ophthalmology and will be sorely 
missed in that organization. He was 
President of That Man May See, Inc., a 
private fund-raising organization dedicat- 
ed to the support of eye research. 

Dr. Kimura is survived by his wife, 
Pearl Kimura, who was also severely 
injured in the same automobile accident 
that ultimately took Dr. Kimura’s life. 
Those of us who knew and worked with 
Sam look with sorrow on the passing of a 
dedicated ophthalmologist and a true 
friend. We extend our sympathy to Mrs. 
Kimura and to Dr. Kimura’s sole surviv- 
ing sister, Mrs. Oscar Rambo of San 
Francisco. 

G. RICHARD O'CONNOR 
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Letters to the Editor must be typed 
double-spaced on 8!/2 x 11-inch bond 


paper, with 1!/2-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Chloroquine Retinopathy 
Editor: 


“Long-term course of chloroquine reti- 
nopathy after cessation of medication” 
(Am. J. Ophthalmol. 88:1, 1979), J. R. 
Brinkley, E. L. Dubois, and S. J. Ryan 
described follow-up of their patients with 
serial visual acuities, tangent fields to 
discover constriction and paracentral sco- 
tomas, and fluorescein angiograms to 
evaluate possible retinal damage. Al- 
though they were able to establish a 
general lack of progressive damage in 
their patients, these tests will mainly 
detect damage once it has become irre- 
versible. 

We have been observing many pa- 
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tients who take chloroquine hydroxychlo- 
roquine for collagen-vascular disease. We 
have used the electro-oculogram as 
well as the above methods. We obtain 
baseline studies at the time chloroquine 
is begun and repeat values every four 
months while the patient is taking the 
medication. When compared to their 
baseline values, most of the patients 
initially demonstrate a  supranormal 
light:dark ratio in the 250 to 350% range. 
If we then see a drop to below normal 
values (< 180) we recommend discoun- 
tinuing the drug. However, we have 
found that the drug can be restarted at 
lower dosages, though the patient may 
have a supranormal light:dark ratio. No 
change has been found in visual acuity, 
visual fields, and in the maculae in: the 
patients in whom this course has been 
followed. 

Finally we also have had one patient 
who received antimalarial chloroquine 
therapy 20 years ago, and who has devel- 
oped central aerolar sclerosis. The pa- 
tient had an otherwise unremarkable 
family and medical history. If there are 
other cases on record, it would be val- 
uable to report them to Frederick 
Fraunfelder, M.D., University of Ore- 
gon, 3181 S.W. Sam Jackson Road, Port- 
land, OR 97201, so that this association 
can be studied more closely. 

The electro-oculogram is a useful tool 
in detecting chloroquine toxocity and 
may be useful in regulating the dosage, 
and in preventing irreversible damage. 

JOHN R. HECKENLIVELY, M.D. 
DEIDRE MARTIN 
AND 
JosHuaA Levy, M.D. 
Los Angeles, California 


Reply 


Editor: © 


We agree with the observations of Dr. 
Heckenlively, Ms. Martin, and Dr. Levy, 
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that the electro-oculogram is an excellent 
method of detecting early chloroquine 
damage when it is still in the reversible 
stage. That the first change in the 
electro-oculogram is a  supranormal 
light:dark ratio has been observed in our 
electro-physiology laboratory at the 
Estelle Doheny Eye Foundation (Thomas 
Ogden, M.D., personal communication). 
Reversible subnormal ratios have been 
reported in chloroquine retinopathy as 
well.! We did not do electro-oculography 
on the patients in our study because we 
were attempting to compare factors that 
had been measured ten years previously 
when such testing was not available in 
our institution. 

We have begun a study to determine if 
chloroquine retinopathy patients with 
abnormal electro-oculograms but normal 
Goldmann fields might have more subtle 
field changes detectable by computed 
(Octopus) perimetry. 

JAMES R. BRINKLEY, JR., M.D. 

EDMUND L. Du Bots, M.D. 
AND 

STEPHEN J. RYAN, M.D. 

Los Angeles, California 
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Retinal Detachment in Pseudophakia 
Editor: 


In the introduction of their recent 
article, “Retinal detachment in pseudo- 
phakia” (Am. J. Ophthalmol. 88:49, 1979), 
M. A. Galin, T. A. Poole, and S. A. 
Obstbaum point out that although intra- 
ocular lenses might reduce the in- 
cidence of detachment, this has “not 
been statistically validated.” Unfortu- 
nately thei? own sample is too small to 
decide the issue. 

The incidence of retinal detachment 
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during the year following routine cataract 
extraction is generally estimated to be 
2%. By studying 150 patients without 
implants the authors observed exactly 
what they could have predicted: three 
detachments. If implants reduced this 
incidence by even 50%, a sizeable im- 
provement, they could have predicted 
one to two cases in the implant group as 
well, even if chance variation were some- 
how eliminated. The expected reduc- 
tion, from three to one or two cases out 
of 150 at best, would hardly have been 
considered significant. At worst, chance 
variation might have resulted in more 
detachments in the implant than nonim- 
plant group. 

Three factors influence the sample size 
required to demonstrate a difference 
between two groups!: the magnitude of 
the difference one wishes to demon- 
strate; the level of statistical significance 
one is seeking (for example, P < .05, < 
01, and the like); and the risk one 
accepts that chance variation might ob- 
scure a real difference. Simple formulae 
exist for computing sample size under 
varying conditions.” As a convenient rule 
of thumb, to demonstrate a 50% reduc- 
tion in a particular occurrence requires 
40 occurrences (for example, retinal de- 
tachments) in the group at highest risk; a 
reduction of over 90% requires 12 occur- 
rences. To accumulate 40 retinal detach- 
ments 2,000 routine cataract extractions 
(plus 2,000 postimplant patients for com- 
parison) would have to be followed up; to 
accumulate 12 detachments, 600 would 
have to be followed up. Although follow- 
ing up 600 patients in each group is 
obviously easier than following up 2,000, 
failure to demonstrate any difference 
would result in the more limited conclu- 
sion that pseudophakos is unlikely to 
reduce the incidence of postoperative 
retinal detachment by at least 90%. 

ALFRED SOMMER, M.D. 
Baltimore, Maryland 
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Reply 


Editor: 


Dr. Sommer's points are well taken 
and, indeed, we were aware that impres- 
sions concerning the reduction of retinal 
detachments by implants were not statis- 
tically validated. We further agree that 
the data in our on-going study are from a 
woefully small sample and are not statis- 
tically meaningful. 

Unfortunately, the population that un- 
dergoes the procedures is an elderly one 
and the opportunity for any single group 
to obtain sufficient follow-up data is 
difficult. Perhaps the sample sizes Dr. 
Sommer recommends for statistical va- 
lidity might be obtained from a pooled 
study such as the present investigations 
of the Food and Drug Administration. If 
sufficient controls have been obtained, 
the sample of this multifaceted study 
would be more than adequate to provide 
statistical validity. 

MILES A. GALIN, M.D. 

THOMAS A. POOLE, M.D. 
AND 

STEPHEN A. OBSTBAUM, M.D. 

New York, New York 


Keratoprosthesis 


Editor: 


I was pleased to see keratoprosthesis, a 
neglected subject, described in the arti- 
cle, “Results of keratoprosthesis” (Am. J. 
Ophthalmol. 88:190, 1979), by G.N. 
Rao, H. L. Blatt, and J. M. Aquavella. 
My own experience goes back almost 20 
years; since 1967 I have been using my 
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own two-piece perforating keratopros- 
thesis. 

I wish to congratulate the authors on 
the success they have obtained in pa- 
tients for whom there was otherwise no 
hope. I endorse their view that “the best 
results have been obtained where kera- 
toprosthesis has been the initial proce- 
dure.” Too often in my experience one or 
more keratoplasties that could not possi- 
bly succeed have nevertheless been car- 
ried out, thus lowering the vitality of the 
recipient eye, making keratoprosthesis 
surgery less likely to succeed. 

I congratulate them also on the ab- 
sence of extrusion. I wish I could say the 
same. A significant number of my 135 
patients operated on since 1967 have 
extruded the keratroprosthesis. The dan- 
ger period seems to be within the first 
few months or considerably later on, 
particularly if the patient is elderly and 
diabetic. I learned early that prescribing 
corticosteroids either orally or locally was 
unwise; thus I was surprised to see the 
authors are prepared to use large doses of 
orally administered corticosteroids. 

I have not been concerned with retro- 
prosthetic membrane formation, provid- 
ed that the anterior segment was thor- 
oughly “gutted” when the keratopros- 
thesis was inserted. When membrane 
formation has occurred, access to it is 
obtained by unscrewing the central cyl- 
inder. 

I was particularly impressed with the 
success the authors achieved in cases of 
the dry eye syndrome. 

D. P. Caoycea, M.S., F.R. C.S. 
Essex, England 


Reply 


Editor: 


Over the past two decades the pio- 
neering efforts of Peter CHoyce in the 
field of keratoprosthesis have contributed 
significantly to our recent success with 
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this procedure. We are pleased that Dr. 
Choyce endorses our general views on 
the procedure of keratoprosthesis. 

Fortunately, in our series, we encoun- 
tered the problem of extrusion only 
recently, when we had extrusion in one 
of our patients 21⁄2 years after through 
and through keratoprosthesis. We be- 
lieve that our success with this procedure 
in terms of extrusion is probably due to 
two factors. One is the keratoprosthesis 
is brought out through the eyelid and the 
support afforded by the eyelids keeps the 
prosthesis in position. The other factor is 
the periosteal support around the pros- 
thesis covering the surface of the cornea 
and around the optical cylinder. 

As to the question of giving cortico- 
steriods orally in high dosages, the ra- 
tionale is the considerably high incidence 
of postoperative vitritis that occurs in 
these patients. This is probably related to 
the surgical trauma associated with per- 
forming this procedure. The only way of 
controlling such intensive inflammatory 
reactions is with orally administered 
corticosteroids, using standard precau- 
tions. We did not encounter any prob- 
lems in our patients. However, even 
high dosages of corticosteroids did not 
prevent the development of retropros- 
thetic membrane. 

Differences in the nature of our pros- 
thesis, its chemical composition, or the 
manner of sterilization may account for 
the high incidence of inflammation and 
membrane formation. 

Retroprosthetic membrane has been 
one of our main problems despite a 
thorough anterior vitrectomy and clean- 
ing of the anterior segment before the 
insertion of the keratoprosthesis. 

When the complication develops, we 
use the same procedure advocated by 
Dr. Choyce; that is, take out the central 
opitical cylinder and remove the retro- 
prosthetic membrane utilizing a vitreous 
suction cutting device. However, in 
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some of the cases, the retroprosthetic 

membrane is thick and thus excision is 
difficult. 

GULLAPALLI N. Rao, M.D. 

Rochester, New York 


BOOK REVIEWS 


The Systemic Manifestations of Tempo- 
ral Arteritis. By Louis A. Healey, 
Kenneth R. Wilske. New York, Grune 
and Stratton, Inc. Hardcover, 140 
pages, index, 11 tables, 15 black and 
white figures. $12.50 


This monograph is a complete exposi- 
tion of the current knowledge on the 
subject of giant cell (temporal) arteritis 
and of its relationship with polymyalgia 
rheumatica. The authors have had a long 
and extensive experience with this puz- 
zling set of conditions and have thor- 
oughly examined the voluminous bib- 
liography pertinent to it. They call 
attention to the evidences that poly- 
myalgia rheumatica may occur in the 
absence of giant cell arteritis, may pre- 
cede and later develop into giant cell 
arteritis, may coexist, or may be absent. 

The ten chapters begin with a histori- 
cal review. The other chapters are as 
folows: clinical manifestations of giant 
cell arteritis, ophthalmologic manifesta- 
tions, clinical picture of polymyalgia 
rheumatica, relationship between these 
two conditions, relationship of giant cell 
arteritis to other types of vasculitis, the 
etiologic factors, the pathology, the labo- 
ratory findings, and the treatment. 

What emerges from this monograph 
are the concepts that there is a close 
relationship between giant cell arteritis 
and polymyalgia rheumatica, that the 
cause is unknown, and that when present 
arteritis may involve not only the extra- 
cranial and orbital arteries but also the 
aorta and its major branches to the heart 
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and extremities. Except under unusual 
circumstances of death from coronary 
occlusion, heart failure or cardiac rup- 
ture, the most devastating manifestation 
of giant cell arteritis is that of sudden 
onset of permanent blindness in one or 
both eyes caused by ischemic optic neu- 
ritis. The pain accompanying polymy- 
algia rheumatica seems to be its major 
manifestation. 

The authors quote the incidence of 
blindness, which ranges in various re- 
ports from 6 and 8% to 60%. The authors 
believe the incidence to be more often in 
the 6 to 8% range, on the basis of reports 
of their own series in 1977, and of others 
of 1972 and 1978. However, the authors 
fail to take into account that all reports in 
these latter years are biased toward a 
lower incidence of blindness than occurs 
during the natural course of the disease. 
The incidence of blindness now is greatly 
reduced because of increased awareness 
of the disease, much earlier diagnosis, 
the discovery of the highly effective 
treatment with the corticosteroids in 
October 1949 at the Mayo Clinic, and the 
recognition of the spectrum of polymy- 
algia rheumatica as a significant forerun- 
ner or accompaniment of giant cell arteri- 
tis. 

Of the 175 consecutive cases which I 
reported in 1960, comprising all the 
patients with temporal arteritis seen at 
the Mayo Clinic from 1931 through 1957, 
there was an overall incidence of loss of 
vision in one or both eyes of 42%. 
Forty-five of these patients were seen 
before October 1949. In this untreated 
group, the incidence of blindness in one 
eye was 24% and in both eyes was 29%, a 
total incidence of 53%. The other 130 
patients seen after corticosteroid treat- 
ment became available still included a 
high incidence of 36% blindness. Many 
of this latter group of patients came to 
the Mayo Clinic long after they became 


blind. 


KJ 
JANUARY, 1980 


The risks to vision of a delay in diagno- 
sis and treatment are so great that a clini- 
cian must have no doubt but that over 
half his patients will lose vision unless 
promptly treated. 

Despite the exception noted above, 
this text is excellent. The book should be 
available to every medical student, in- 
ternist, neurologist, ophthalmologist 
and family practitioner, since only by a 
thorough knowledge of this subject can 
the devastating visual involvement of 
giant cell arteritis be prevented. 

ROBERT W. HOLLENHORST 


Phacoemulsification and Aspiration of 
Cataracts. By Jared M. Emory and 
James H. Little. St. Louis, C. V. 
Mosby, 1979. Hardcover, 325 pages, 
foreword, preface, table of contents, 
507 black and white figures, 1 color 
plate. $42.50 


This is a thorough, beautifully illustrat- 
ed presentation of current knowledge 
concerning the phakoemulsification of 
cataract. Proper credit is given to the 
inovator, Charles Kelman, who gives a 
brief summary of the development of the 
system.. This is followed by a detailed 
review of the instrumentation available, 
the methods of obtaining preliminary 
experience in animal models, and a 
description of the types of patients suit- 
able for emulsification. The authors em- 
phasize the importance of thorough 
training in microsurgery before embark- 
ing on the procedure. They present 
detailed data concerning preperative 
preparation, medication, and anesthesia. 
Technical points of the sequential steps 
from incision to wound closure are graph- 
ically illustrated in an exceptionally clear 
manner with both photographs and line 
drawings. 

Special chapters describe the manage- 
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ment of congenital cataracts, traumatic 
cataracts, subluxated lenses and combi- 
nations of phakoemulsification proce- 
dures with glaucoma operations, corneal 
transplants, and intraocular lens inser- 
tion. The prevention and management of 
operative and postoperative complica- 
tions is well covered. Of particular value 
are the tabulations of the results obtained 
by various surgeons and the inclusion of 
an extensive bibliography, which will be 
useful to any serious student of cataract 
surgery. Although the text refers mainly 
to the Kelman phakoemulsification tech- 
nique, several chapters are also devoted 
to the Girard phaco-fragmentation sys- 
tem. 

This is the most comprehensive review 
of phakoemulsification and lens aspira- 
tion techniques I have encountered. I 
recommend it to anyone interested in 
cataract surgery, particularly those who 
want to enter or re-enter the field of 
extracapsular surgery. 

A. GERARD DEVOE 


Colour Atlas of Ophthalmology. By Ar- 
thur Lim Siew Ming and Ian J. Consta- 
ble. Boston, Houghton Mifflin Profes- 
sional Publishers, 1979. Hardcover, 151 
pages, preface, table of contents, index, 


BOOK REVIEWS 155 


11 black and white figures, 182 color 
figures. $10 


Drs. Lim and Constable prepared this 
handy and inexpensive color atlas of 
ophthalmology for students, paramedical 
personnel, and physicians interested in 
common eye diseases. 

The authors briefly described most 
common ocular problems; they de- 
scribed the most important ophthalmo- 
logic diseases in greater detail. The 
brevity of the text sometimes leads to 
inaccuracies, such as, in the description 
of retinal detachment: “tears cause sepa- 
ration of the retina from the choroid.” 

There is an excellent distribution of 
external and fundus photographs, most of 
high quality. Not only did the authors 
include such entities as diabetic retinop- 
athy, papilledema, disk cupping, and 
retinal vessel closure, but they further 
provided photographs of basic findings, 
which will be most helpful for the less 
experienced clinician. These include 
chalazion, white pupillary reflex, dense 
cataract, hyphema, and extraocular mus- 
cle palsy. Drs. Lee and Constable have 
prepared a fine, brief atlas and text that 
deals with ophthalmologic disease on a 
practical level. 

ALBERT S. LEVEILLE 


ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


Arthritis and Rheumatism 


OPHTHALMOLOGIC SAFETY OF LONG- 
TERM HYDROXYCHLOROQUINE TREAT- 
MENT. Rynes, R. I., Krohel, G., Falbo, 
A., Reinecke, R., Wolfe, B., and Bar- 
tholomew, L. E. (Div. Rheumatol., 
Dept. Med. and Dept. Ophthalmol., 
Albany Med. College, Albany, N.Y.). 
Arthritis Rheum. 22:832, 1979. 


Antimalarials of the 4-aminoquinolone group 
have been found to be effective in the treat- 
ment of rheumatoid arthritis but there have 
been many reports of retinal toxicity from the 
use of chloroquine. More recently hydroxy- 
chloroquine has become the drug of choice and 
the authors feel that this is a less toxic drug. 
They followed 99 patients receiving 400 mg a 
day of hydroxychloroquine and found that no 
patient developed significant loss of vision or 
visual field constriction to a white test object. 
However, three patients did have evidence of 
toxicity but the medication had to be perma- 
nently discontinued in only one. The authors 
recommend that before starting hydroxychloro- 
quine all patients be questioned about visual 
symptoms and have evaluation of their visual 
acuity, fundi and a tangent screen test with a 
5 mm red and 3 mm white at 1 m. These tests 
should all be repeated at six-month intervals 
while the patient is being treated with hy- 
droxychloroquine. (1 figure, 1 table, 33 refer- 
ences)—David Shoch 


British Journal of 
Ophthalmology 


SILICONE OIL IN THE TREATMENT OF 
MASSIVE PRERETINAL RETRACTION. I. 
RESULTS IN 105 EYES. Grey, R. H. B., 
and Leaver, P. K. (Retinal Unit, Moor- 
fields Eye Hosp., City Road, London). 
Br. J. Ophthalmol. 63:355, 1979. 

From an approximate total of 1,500 cases 
undergoing retinal surgery 105 eyes were se- 


lected for treatment with intraocular silicone oil 
injections. The selection was based on the 


ophthalmoscopic signs of massive preretinal 
retraction and on the fact that retinal shortening 
and rigidity made reattachment by convention- 
al surgical means impossible. Ninety-two of 
these eyes had previously undergone conven- 
tional retinal surgery without avail. The status 
after the silicone oil injection could be assessed 
in 93 eyes for one year or longer. A case was 
judged to be anatomically successful if more 
than half of the retina including the posterior 
pole had become reattached. Such anatomical 
success was recorded in 67 eyes within one 
month after surgery and lasted in 51 eyes 
throughout the follow-up period. Anatomical 
success was associated with improvement in 
visual acuity, most frequently from a preopera- 
tive level of hand movements at 1 m to finger 
counting at the same distance. (5 figures, 7 
tables, 14 references)—Peter C. Kronfeld 


SILICONE OIL INJECTIONS IN THE TREAT- 
MENT OF MASSIVE PRERETINAL RE- 
TRACTION. II. LATE COMPLICATIONS 


IN 93 EYES. Leaver, P. K., Grey, 
R. H. B., and Garner, A. (Retinal 
Unit, Moorfields Eye Hosp., City 


Road, and Dept. Pathol., Inst. Oph- 
thalmol., Judd Street, London). Br. J. 
Ophthalmol. 63:361, 1979. 


The preceding paper dealt with the function- 
al results obtained with intraocular silicone oil 
injections in eyes deemed unsuitable for con- 
ventional detachment surgery because of rigidi- 
ty and shortening of the retina. In the present 
paper the authors report on late complications 
of silicone oil injection observed during follow- 
up periods of up to four years. Slowly develop- 
ing lens opacities were the most common 
complication. Glaucoma was relatively rare (14 
out of 93 eyes) and in more than half of the cases 
was probably preexistent to the treatment. 
Minute globules of silicone were identified in 
the chamber angle in many eyes. Single large 
oil bubbles in the anterior chamber gave rise to 
band-shaped keratopathy in five out of six eyes. 
Only one, soft, blind, painful ye had to be 
removed. There was no clear-cut evidence of a 
toxic effect of silicone on the retina. (10 figures, 
3 tables, 11 references)—Peter C. Kronfeld 
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TREATMENT OF AMOEBOID HERPETIC 
ULCERS WITH ADENINE ARABINOSIDE 
OR TRIFLUOROTHYMIDINE. Coster, 
D. J., Jones, B. R., and McGill, J. I. 
(Dept. Clin. Ophthalmol., Inst. Oph- 
thalmol., Moorfields Eye Hosp., Lon- 
don). Br. J. Ophthalmol. 63:418, 1979. 


For this comparison of two antiviral agents 
amoeboid herpetic ulcers were chosen because 
they have often been treated with steroids 
before referral to an ophthalmologist; besides, 
many have associated stromal disease and uvei- 
tis, and constitute therefore the most difficult 
therapeutic challenge for antiviral drugs used 
for ulcerative (epithelial) herpetic keratitis. The 
coded preparations were randomly allocated by 
the pharmacist within closely matched strata 
related to poor prognosis, namely, size of the 
epithelial defect, whether or not the patient 
had been treated with topical steroids before 
entering the study and whether or not he was 
atopic. The coded medications were either 
3.3% adenine arabinoside ointment (Ara-A) or 
1% trifluorothymidine eye drops, both applied 
five times a day. Patients receiving topical 
steroids were weaned from them over the first 
three days of the new treatment. At the follow- 
up examinations on alternate days in the outpa- 
tient department the ulcer was drawn and 
measured with an attachment to the Haag- 
Streit slitlamp, the extent of the stromal disease 
was assessed and signs of local toxicity of the 
antiviral agents were looked for. The treatment 
was judged to have failed if the epithelial defect 
(1) had not healed after 21 days, (2) had failed to 
decrease in size or (3) had enlarged over three 
consecutive days. Out of a total of 87 eyes six 
ulcers failed to heal, four of which were in the 
Ara-A group and characterized by progression 
of the stromal disease. Statistically, trifluorothy- 
midine appeared to be more effective than 
=e (5 figures, 6 references)—Peter C. Kron- 
e 


CATARACT EXTRACTION COMPLICATED 
BY CAPSULAR GLAUCOMA. Dark, A. J. 
(Dept. Ophthalmol., Veterans Admin- 
istration Hosp., Syracuse, N.Y.). Br. J. 
Ophthalmol. 63:465, 1979. 

In eyes with capsular glaucoma accumulation 
of pseudoexfdliation fibers has been known to 
occur embedded in the anterior limiting layer 
of the iris as well as in the circumferential 
furrows of the posterior iris surface. In the 
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latter location this material may cause adhe- 
sions to the peripheral lens capsule and could 
play a role in causing rupture of the capsule 
during cataract extraction. Six surgically (with- 
out gross capsule rupture) obtained lenses form 
the basis of the present report. Macroscopical- 
ly, sheets of iris pigment epithelium were 
found adherent to preequatorial portions of the 
lens capsule. Transmission electron microscopy 
disclosed bonding of iris pigment to zonular 
fibers, to the lens capsule and to multilaminar, 
partly dehiscent basement membranes of pig- 
ment epithelial cells. This bonding suggests 
possibilities of interference with physiological 
functions such as aqueous flow as well as with 
the mechanics of cataract extraction. (4 figures, 
13 references)—Peter C. Kronfeld 


THE FISHMOUTH PHENOMENON IN RETI- 
NAL DETACHMENT: OLD CONCEPTS RE- 
VISITED. Birchall, C. R. (Dept. Oph- 
thalmol., Aberdeen Royal Infir. and 
Woodend Hosp., Aberdeen, Scotland). 
Br. J. Ophthalmol. 63:507, 1979. 


In eight patients with retinal detachment a 
prominent feature of the primary pathological 
process had been a large posterior horseshoe- 
shaped tear which had responded to cryopexy 
and a circumferential buckle with persistence of 
the detachment and transformation of the tear 
into a fishmouth (i.e., reduction in circumferen- 
tial direction with greater elevation of the 
operculum). The author's reoperation consisted 
of the following steps: (1) removal of all encir- 
cling tapes and explants; (2) cryotherapy applied 
to the area of the tear or tears and over a wide 
surrounding area equivalent to a ring external 
to any previous cryotheraspy; (3) release of 
subretinal fluid at a point distant from the tears; 
(4) keeping the eye relatively normotensive by 
means of external pressure with a cotton appli- 
cator, sterile air is injected through a pars plana 
incision to a level where the eye is still soft; (5) a 
No. 40 silicone band is placed underneath the 
rectus muscles and secured at the equator or 
behind it in quadrants where a tear straddles 
the equator. The tape does not indent over any 
of the tears and no implant or explant is used to 
buckle the sclera. The retina reattached in all 
eight cases. (4 figures, 13 references)—Peter C. 
Kronfeld 


RETINOBLASTOMA: CORRELATION OF IN- 
VASION OF THE OPTIC NERVE AND 
CHOROID WITH PROGNOSIS AND ME- 
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TASTASES. Stannard, C., Lipper, S., 
Sealy, R., and Sevel, D. (Depts. Ra- 
diotherapy, Pathol., and Ophthalmol., 
Groote Schuur Hosp., and Univ. of 
Cape Town, South Africa). Br. J. Oph- 
thalmol. 63:560, 1979. 


On the basis of clinical examination of 95 
patients with retinoblastoma and histological 
material in 74 of these patients, the authors 
propose a partly new classification in which the 
stage of the disease is correlated with the 
histologically determined extent of uveal and 
optic nerve invasion by tumor tissue. Four 
stages are differentiated: I—lesions amenable 
to local therapy and treated conservatively 
aiming at preserving vision; II—lesions unsuit- 
able for conservative local therapy but still 
ostensibly confined to the eye and its orbit; 
I1I—lesions which have spread to local lymph 
nodes, adjacent bones or to the central nervous 
system, but have not given rise to blood-borne 
metastases; [V—the stage of hematogenous 
metastases. In bilateral cases the eye with the 
more advanced disease is chosen to represent 
the patient. All cases were followed for a 
minimum of three years or until death. In the 
subgroup of 25 cases (of stage II) in which the 
resection line was posterior to the level of nerve 
invasion and the uveal involvement did not 
extend beyond the choroid proper, every pa- 
tient survived. The prognosis became consider- 
ably worse once the sclera or anterior uvea 
were involved. Iris involvement reflected ad- 
vanced disease and was closely associated with 
hematogenous dissemination. A parallel could 
be drawn between retinoblastoma and Wilms’s 
tumor in that patients under the age of two 
years had a better prognosis. (10 tables, 44 
references)—Peter C. Kronfeld 


British Medical Journal 


BLINDNESS AFTER TREATMENT FOR MA- 
LIGNANT HYPERTENSION. Cove, D. H., 
Seddon, M., Fletcher, R. F., and 
Dukes, D. C. (Dudley Road Hosp., 
Birmingham, England). Br. Med. J. 
2:245, 1979. 

Two young women in their early 30s 
were seen with Grade 4 hypertensive reti- 


nopathy and markedly elevated blood pres- 
sures. In both cases the pressures were acutely 
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dropped with drugs, different drugs being used 
in the two cases. In the first case the pressure 
was dropped over a 24-hour period but in the 
second the pressure was dropped very abrupt- 
ly. In both cases there was a sudden onset of 
total blindness with fixed dilated pupils. The 
vision did not recover in either patient. It is felt 
that ischemia of the optic nerve heads devel- 
oped from a fall in perfusion pressure in tissue 
with high interstitial pressure due to pre- 
existing edema. The authors advise a very slow, 
careful reduction of the blood pressure in 
people with malignant hypertension. (1 figure, 
4 references)—David Shoch 


Journal of Neurology, 
Neurosurgery and Psychiatry 


SUBTLE DISTURBANCES OF VISION AFTER 
OPTIC NEURITIS ELICITED BY STUDYING 
CONTRAST SENSITIVITY. Zimmern, 
R. L., Campbell, F. W., and Wilk- 
inson, I. M. S. (Dept. Neurol., 
Addenbrooke's Hosp., Cambridge 
Univ., Cambridge, Mass.). J. Neurol., 
Neurosurg., Psychiatry 42:407, 1979. 


The eight patients described here had all 
recovered from episodes of optic neuritis and in 
seven of the eight cases the vision had returned 
to 6/6 (20/20), in one case it was 6/9 (20/30). 
Some of the patients had afferent pupillary 
defects and all had delays in the visual evoked 
response. The authors show that in addition to 
this, a definite abnormality could be demon- 
strated in the ability to detect contrast. Targets 
were presented on a television screen and the 
number of the cycles/degree varied from 20 to 
two-tenths of a cycle per degree. In all cases the 
contrast sensitivity function was well below that 
obtained in the unaffected eyes. It appears that 
certain disorders of vision are associated with 
an abnormality of the contrast sensitivity func- 
tion in spite of near normal visual acuity. Such 
an abnormality may affect pattern recognition 
without having an influence on Snellen acuity 
because of the high contrast of the latter and its 
predominant association with the higher spatial 
frequencies. Contrast sensitivity function is 
thus the only tool available to study those 
aspects of vision which have remained impervi- 
ous to other subjective tests of vfSual function. 
(3 figures, 1 table, 13 references)—David 
Shoch 
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Journal of Pediatric 
Ophthalmology and 
Strabismus 


MIOTICS VS GLASSES IN ESODEVIATION. 
Hiatt, R. L., Ringer, C., and Cope- 
Troupe, C. (Dept. Ophthalmol., Univ. 
Tennessee Ctr. for Health Sci., Mem- 
phis, Tenn.). J. Pediatr. Ophthalmol. 
Strabismus 16:213, 1979. 


Twenty-three children with esotropia and 
variable amounts of hyperopia underwent treat- 
ment with phospholine iodide 0.125% daily for 
two months, and then with full hyperopic 
spectacle correction (as determined by atropine 
refraction) or visa versa. One child had a larger 
reduction in the esodeviation with miotics than 
with glasses, 11 showed no difference and 11 
had a larger reduction in the esodeviation with 
glasses than with miotics. (1 table, 19 refer- 
ences)—Paul E. Romano 


OPTIC NERVE APLASIA AND HYPOPLASIA. 
Hotchkiss, M. L., and Green, W. R. 
(Eye Pathol. Lab., Wilmer Inst., and 
Dept. Pathol., Johns Hopkins Med. 
Inst., Baltimore, Md.). J. Pediatr. 
Ophthalmol. Strabismus 16:225, 1979. 


The clinical and histopathologic features of 
three cases of optic nerve aplasia and 22 cases 
(35 eyes) with hypoplasia were studied and 
collated. The authors suggest that optic nerve 
aplasia and hypoplasia lie along a spectrum of 
defective ocular development. The clinical 
histopathologic picture that composes optic 
nerve hypoplasia (i.e., complete or partial 
absence of normal optic nerve tissue compo- 
nents with or without the presence of retinal 


vasculature) results from an insult to the. 


CNS with subsequent atrophy of previously- 
developing nerve fibers. A similar, although 
more discrete, insult sustained earlier in the 
maturational sequence could account for an 
aplastic optic nerve, involving a total absence of 
optic nerve fibers and retinal vessels. Since the 
vulnerable period for such a critically-timed 
disruption is more narrow, one would expect 
the occurrence of aplasia to be less frequent 
than hypoplasia. This has been observed. A 
genetic event, whether inherited or mutational, 
might result in either aplasia or hypoplasia, 
depending on its precise nature. Environmen- 
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tal factors such as drugs and trauma cannot be 
ruled out as primary causative factors behind 
both the optic nerve anomalies and the more 
general CNS disturbances. (18 figures, 6 tables, 
26 references)—Paul E. Romano 


BENIGN TUMORS OF THE EYELID AND 
ADJACENT STRUCTURES: SHOULD THEY 
BE REMOVED? Crawford, J. S. (Dept. 
Ophthalmol., Hosp. for Sick Children, 
Toronto, Ontario, Can.). J. Pediatr. 
Ophthalmol. Strabismus 16:246, 1979. 


Removal of lipodermoid tumors from the 
outer canthal region was complicated in four 
patients by blepharoptosis and in two by stra- 
bismus. Removal of lymphangioma and heman- 
gioma of the eyelid has also resulted in blepha- 
roptosis. Enlarged lacrimal gland has been 
mistaken for a tumor and removal was followed 
by a dry eye. Hemangiomas of the eyelid may 
cause astigmatism and amblyopia and must be 
treated when necessary. Deep resection of 
limbal dermoids has resulted in a filtering 
wound and may require a lamellar graft to 
prevent this. All these complications can occur 
with benign tumors which indicates that they 
should be treated with great care. (8 figures, 5 
references)—Paul E. Romano 


CONSERVATIVE MANAGEMENT OF CON- 
GENITAL AMNIOTOCELE OF THE NASO- 
LACRIMAL SAC. Levy, N. S. (Florida 
Ophthalmic Inst., Gainesville, and the 
VA Medical Ctr., Lake City, Fla.). J. 
Pediatr. Ophthalmol. Strabismus 
16:254, 1979. 


A 10-day-old white male, the product of a 
normal gestation and delivery, was found to 
have swelling in the area of the lacrimal sac, 
bilaterally. There was epiphora, but no evi- 
dence of purulent discharge. Examination re- 
vealed nontender, nonerythematous swelling of 
the sac. There was no reflux on compression. 
Diagnostic aspiration of the left sac revealed a 
sterile xanthochromic, non-purulent fluid. The 
diagnosis of congenital amniotocele of the lacri- 
mal sac was made. Conservative management 
of warm compresses and massage was undertak- 
en. Within ten weeks the problem resolved, 
bilaterally. This entity should be distinguished 
from the common dacryocystitis resulting from 
obstruction of the distal end of the nasolacrimal 
duct. Probing of the nasolacrimal system may 
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not be necessary in the treatment of uncompli- 
cated congenital amniotocele of the lacrimal 
sac. (3 figures, 7 references)—Author’s abstract 


Klinische Monatsblaetter fiir 
Augenheilkunde 


THE HISTOLOGY OF THE EXTRAOCULAR 
MUSCLE THICKENING SEEN IN DYSTHY- 
ROID ORBITOPATHY. (German) Daicker, 
B. (Univ. Eye Clinic, Basel, Switzer- 
land). Klin. Monatsbl. Augenheilkd. 
184:843, 1979. 


A very constant characteristic of thyroid 
ophthalmopathy is thickening of the extraocular 
muscles. Five orbits from three patients with 
thyroid ophthalmopathy of one to nine years’ 
duration were studied post mortem. The chang- 
es seen in the extraocular muscles included 
deposition of an acid mucopolysaccharide be- 
tween the muscle fibers, and fibrosis. The 
mucopolysaccharide deposition seemed to ac- 
count for the muscle enlargement. Lymphocyt- 
ic infiltrate was mild and insufficient to cause 
muscle enlargement; mast cells were not found. 
One case had the unexpected finding of mature 
fat cells infiltrating the extraocular muscle. (8 
figures, 18 references)—Peter Egbert 


Lancet 


MITRAL-ANNULUS CALCIFICATION AND 
CEREBRAL OR RETINAL ISCHEMIA. 
DeBono, D. P., and Warlow, C. P. 
(Depts. Cardiovascular Med., and 
Clin. Neurol., Univ. Oxford, Radcliffe 
Infirm., Oxford, England). Lancet 
2:383, 1979. 


Radiological and echocardiographic evidence 
of extensive mitral-annulus calcification was 
present in eight patients (aged 64 to 78) from a 
series of 151 consecutive patients presenting 
with symptoms of retinal or cerebral ischemia 
but in none of 188 controls matched for age and 
sex. The mitral-annulus calcification syndrome 
appears to be significantly associated with 
cerebral emboli, particularly in the elderly. 
Echocardiography is a valuable noninvasive 
means of making the diagnosis and distinguish- 
ing the condition from others with similar 
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physical signs. (1 figure, 1 table, 9 refer- 
ences)—Authors’ abstract 


Laryngoscope 
ORBITAL-FACIAL COMPLICATIONS OF SI- 
NUSITIS IN CHILDREN. Fearon, B., 
Edmonds, B., and Bird, R. (Depts. 
Otolaryngol., Hosp. for Sick Children 
and Univ. Toronto, Toronto, Ont., Can- 
ada). Laryngoscope 89:947, 1979. 


The authors reviewed 6,770 pediatric admis- 
sions for sinusitis. Of these, 159 had orbital- 
facial complications and 17 required orbital 
drainage. Two patients developed optic atro- 
phy. Sinusitis in children under five years of 
age involves the maxillary or ethmoid sinuses. 
Access to the orbit is by way of congenital bony 
dehiscences or suture lines and common ve- 
nous channels. In newborns, staphylococcus is 
the most common offender. The authors’ initial 
treatment of orbital cellulitis in the general 
pediatric group includes intravenous ampicil- 
lin, topical intranasal vasoconstrictors and oral 
decongestants. Persistence of eye signs may 
indicate an orbital abscess requiring surgical 
drainage. Other complications encountered 
were osteomyelitis, mucocele, cavernous sinus 
thrombosis, and meningitis. (1 figure, 5 
references)—Gerald J. Harris 


Neurology 


ISOLATED BILATERAL OCULOMOTOR PA- 
RESIS DUE TO LYMPHOMA. Wilkins, 
D. E., and Samhouri, A. M. (Depts. 
Neurol. and Internal Med., Henry Ford 
Hosp., Detroit, Mich.). Neurology 
29:1425, 1979. 


Isolated bilateral third nerve palsies are an 
unusual presenting feature of neurologic dis- 
ease. The likelihood of encountering this clini- 
cal picture is even more remote when the 
pupils are spared. A 62-year-old man with 
known histiocytic lymphoma was being treated 
with various chemotherapeutic agents. Over a 
four-week period he developed bilateral bleph- 
aroptosis and involvement of the extraocular 
muscles innervated by the third nerve. Howev- 
er, the pupils were spared. Shortly after this he 
died of a pulmonary embolus and postmortem 
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examination revealed lymphomatous infiltra- 
tion of both ocular motor nerves. This is 
apparently the first patient with lymphoma to 
manifest these isolated findings. Sparing of the 
pupils can only be explained by the fact that the 
infiltrates were patchy rather than solid and 
contiguous. (2 figures, 9 references)—David 
Shoch 


Proceedings of the National 
Academy of Sciences of the 
United States of America 


LIGHT-INDUCED DAMAGE TO OCULAR 
LENS CATION PUMP: PREVENTION BY 
VITAMIN C. Varma, S. D., Kumar, S., 
and Richards, R. D. (Dept. Ophthal- 
mol., Univ. Maryland Med. School, 
Baltimore, Md.). Proc. Natl. Acad. Sci. 
USA 76:3504, 1979. 


The level of ascorbic acid in the lens and 
aqueous of many animals is much higher than 
it is in the blood and other body fluids. There 
has been no explanation for this unusual concen- 
tration of ascorbic acid in these structures. The 
authors offer the first explanation for this high 
concentration of vitamin C in the lens. It has 
been known that in tissues transparent to light a 
photochemical reaction can take place which is 
a conversion of normal oxygen to a superoxide 
by the addition of an electron. This superoxide 
is dismuted to hydrogen peroxide and the 
hydroxyl ion all of which would be injurious to 
the integrity of cell membranes unless the 
surrounding humoral fluids had appropriate 
scanvengers. The authors postulate that it is the 
ascorbic acid in high concentrations in the lens 
that performs this function and thus prevents 
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light induced damage to the ocular lens. Fur- 
ther support for this theory might be the fact 
that vitamin C is not present in high concentra- 
tion in the lenses of nocturnal animals who are 
not exposed to light. (1 figure, 27 references}— 
David Shoch 


WHO Chronicle 


DATA ON BLINDNESS THROUGHOUT THE 
WORLD. WHO Chron. 33:275, 1979. 


Because the criteria for blindness vary from 
country to country it is not possible to get an 
exact figure but it is estimated there are 
between 28 million and 42 million blind people 
in the world today. The cause of blindness 
varies enormously but is obviously higher in 
countries underserved medically. For example, 
trachoma in areas of severe endemicity, may 
cause a rate of blindness of one to three 
percent. In areas heavily infected by onchocer- 
ciasis blindness rates of three to seven percent 
exist. Where malnutrition is an important cause 
of blindness, xerophthalmia/keratomalacia will 
be a leading cause; for example, it is estimated 
that there are 250,000 blind people in India 
from xerophthalmia/keratomalacia. On the 
other hand, in the same areas, cataract is a 
much more common cause of blindness and in 
India again, there are an estimated 3.5 million 
cases of blindness (visual acuity less than 3/60) 
caused by cataract. In the United States, on the 
other hand, according to a study done in 1970 
from a model reporting area, retinal disease 
accounted for 25% of blindness, cataracts for 
13%, glaucoma for 11%, optic nerve disease for 
9%, uveitis for 5%, cornea and sclera for 4.7% 
and myopia for 3%. (2 tables, 31 references)— 
David Shoch 
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must be received at least three months before the date of occurrence. 


TERTIUM FORUM OPHTHALMOLOGICUM 


The Teritum Forum Ophthalmologicum will be 
held March 17-21, 1980 in Bogota, Columbia. The 
subjects to be covered include the following: Surgery 
of the Anterior Segment (a) Cornea; (b) Lens; 
(c) Glaucoma, Strabismus - Surgery of Hypercon- 
vergence, Retinal Detachment and Vitreous, and Ocu- 
loplastic Surgery. For further information, write Dr. 
Zoilo Cuellar-Montoya, General Secretary, Apartado 
Aereo 90404, Bogota (8), Colombia. 


UNIVERSITY OF LONDON— 
INSTITUTE OF OPHTHALMOLOGY: 
FIRST FOUNDATION LECTURE 


Frank W. Newell gave the First Foundation Lec- 
ture, at the Institute of Ophthalmology, University of 
London, Nov. 28, 1979. The Foundation Lecture was 
established to pay tribute to the late Sir Stewart 
Duke-Elder. Dr. Newell spoke on “Medical educa- 
tion and scientific research in the decade to come.” 


NEW YORK MEDICAL COLLEGE: 
SEMI-ANNUAL OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


The semi-annual oculoplastic surgical dissection 
course will be held at the New York Medical College, 
Westchester County Medical Center, May 14-17, 
1980. The fee is $600. For further information, write 
Ms. P. Tamkin, c/o Dr. P. Guibor, 630 Park Ave., 
New York, NY 10021. 


NEW YORK MEDICAL COLLEGE: 
ANNUAL COSMETIC FACIAL SURGICAL 
DISSECTION COURSE 

The annual cosmetic facial surgical dissection 
course will be held at the New York Medical College, 
Westchester County Medical Center, May 17-22, 
1980. The fee is $800. For further information, write 


Ms. P. Tamkin, c/o Dr. P. Guibor, 630 Park Ave., 
New York, NY 10021. 


UNIVERSITY OF TEXAS MEDICAL 
SCHOOL: OCULOPLASTIC SURGERY 
SYMPOSIUM 

The University of Texas Medical School will spon- 


sor an Oculoplastic Surgery Symposium, June 29-July 
3, 1980. The registration fee is $375. A deposit of 


$250 per room is required. For further information, 
write Robert B. Wilkins, M.D., 1100 Hermann 
Professional Bldg., Houston, TX 77030. 


AZAR FOUNDATION: FIFTH ANNUAL 
NEW ORLEANS SPRING FIESTA 
OPHTHALMOLOGY SEMINAR 


The Fifth Annual New Orleans Spring Fiesta 
Ophthalmology Seminar will be held May 21-24, 
1980. Subjects of the meeting include intraocular 
implants, intracapsular and extracapsular cataract 
techniques, refractive keratoplasty, extended-wear 
contact lenses, cosmetic surgery of the aging eye, 
corneal and vitreous surgery. For further informa- 
tion, write the Azar Foundation, 144 Elk Place, Suite 
1501, New Orleans, LA 70112. 


GEORGETOWN UNIVERSITY CENTER 
FOR SIGHT: TWO-YEAR TRAINING 
PROGRAM FOR OPHTHALMIC 
TECHNICIANS 


Georgetown University for Sight offers a two-year 
training program for ophthalmic technicians June 23, 
1980 - June 30, 1982. Tuition is $1,800 a year. The 
application deadline is May 1, 1980. For further 
information, write Ms. Candace P. Wolfe, Director, 
Ophthalmic Technician Program, Georgetown Uni- 
versity, Center for Sight, 3800 Reservoir Rd., 
N. W., Washington, DC 20007. 


GEORGETOWN UNIVERSITY CENTER 
For SIGHT: TEN-WEEK COURSE FOR 
OPHTHALMIC ASSISTANTS 

Georgetown University Center for Sight will offer a 
ten-week course for ophthalmic assistants June 23 - 
Aug. 29, 1980. Tuition is $250. Application deadline 
is June 1, 1980. For further information, write Ms. 
Candace P. Wolfe, C.O.T., Director, Ophthalmic 
Technician Program, Georgetown University Medical 


Center, Center for Sight, 3800 Reservoir Rd., 
N. W., Washington, DC 20007. 


FIFTY-T HIRD ANNUAL NEW YORK EYE 
AND EAR INFIRMARY CLINICAL 
CONFERENCE 


The 53rd Annual New York Eye and Ear Infirmary 
Clinical Conference, “Ophthalmology 1980,” will be 
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held May 8 and 9, 1980, in New York City. For 
further information, write Ms. Jane Stark, Confer- 
ence Registrar, New York Eye and Ear Infirmary, 310 
E. 14th St., New York, NY 10003. 


SOCIETY OF AIR FORCE CLINICAL 
SURGEONS: SURGICAL POSTGRADUATE 
SEMINAR 


The Society of Air Force Clinical Surgeons will 
sponsor a surgical postgraduate seminar April 13-16, 
1980, at the Convention Center of the Four Seasons 
Motor Inn, Colorado Springs, Colorado. For further 
information, write Colonel Clint E. Chambers, 
Chairperson, Dept. of Surgery, USAF Medical Cen- 
ter/SGHS, Wright-Patterson AFB, OH 45433. 


OPHTHALMOLOGY UPDATE COURSE 


The second two-year cycle of the Update Course in 
Ophthalmology will begin on March 7 and 8, 1980. 
The course will be given on a Friday and Saturday 
every three months for a two-year period. It is 
co-sponsored by the University of California, Davis; 
Pacific Medical Center, University of California, San 
Francisco; and Stanford University. For further infor- 
mation, write Update, 3910 Sand Hill Road, Wood- 
side, CA 94062. 


ASOCIACIÓN PARA EVITAR LA 
CEGUERA: OCUTOME/FRAGMATOME 
WORKSHOP AND COURSE 


The Asociación para Evitar la Ceguera will hold an 
Ocutome/Fragmatome Workshop May 14-15, 1980, 
and a course May 16-17, 1980, at its hospital in 
Mexico City. For further information, write Raúl 
Santos, M.D., Course Director, Aristóteles 98, 
México 5, D. F., Mexico. 


DoctTorR-To-DOCTOR MEDICAL 
JOURNAL PROGRAM 


Doctors in the United States are asked to send 
their medical journals-after having read them-to 
colleagues overseas (Asia, Latin America, and Afri- 
ca) who wish to have access to current medical 
literature but because of either currency regulations 
or actual costs involved, cannot themselves subscribe 
to medical periodicals. Participants will be supplied 
with the name, address, and medical speciality of 
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doctors, in thesé areas who wish to receive much- 
wanted journals (particularly specialty journals) and 
will mail them directly, to their overseas colleague. 
The “Doctor-to-Doctor” program is sponsored by the 
American Medical Association with the collaboration 
of the World Medical Association. Persons wishing to 
participate in the program should send their names, 
addresses, and title of journals they would be willing 
to contribute to Doctor-to-Doctor Program, c/o The 
World Medical Association, Inc., 10 Columbus Cir- 
cle, New York, NY 10019. 


OPHTHALMOLOGY AND 
OTORHINOLARYNGOLOGY SOCIETY 
MEETING 


The University of Texas Health Science Center at 
San Antonio will sponsor the Ophthalmology and 
Otorhinolaryngology Society meeting, Feb. 23, 1980. 
For further information, write Office of Continuing 
Education Services, University of Texas Health Sci- 
ence Center at San Antonio, 7703 Floyd Curl Dr., 
San Antonio, TX 75284. 


PERSONALS 
BARTON L. HODES 


Barton L. Hodes has been named Professor and 
Head, Division of Ophthalmology, Milton S. Her- 
shey Medical Center, Hershey, Pennsylvania. 


WILLIAM F. HUGHES 


William F. Hughes presented the Third James E. 
McDonald Lecture Oct. 19 at the Eye Department of 
Loyola Medical School. His topic was “A Potpourri of 
Classical Articles Gleaned from 20 Years of the Year 
Book of Ophthalmology.” 


RICHARD S. RUIZ 


Richard S. Ruiz has been named chairman, De- 
partment of Ophthalmology, University of Texas 
Health Science Center, Houston, Texas. 


WILLIAM S. TASMAN 


William S. Tasman has been named chairman, 
Department of Ophthalmology, Medical College of 
Pennsylvania, Philadelphia, Pennsylvania. 
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NEW RESEARCH GRANTS AWARDED By THE NATIONAL 


INSTITUTION 


Eye Research Institute 
of Retina Foundation 
Boston, Massachusetts 


University of Wisconsin 
Madison, Wisconsin 


Emory University 
Atlanta, Georgia 


Harvard University 
Cambridge, Massachusetts 


University of Washington 
Seattle, Washington 


Emory University 
Atlanta, Georgia 


University of Wisconsin 
Madison, Wisconsin 


Oxford Area 
Health Authority 
Oxford, United Kingdom 


University of California 
La Jolla, California 


American Registry 
of Pathology 
Washington, 

District of Columbia 


Massachusetts General 
Hospital 
Boston, Massachusetts 


Jackson Laboratory 
Bar Harbor, Maine 
University of California 
Berkeley, California 


University of Washington 
Seattle, Washington 


Cornell University 
Ithaca, New York 


EYE INSTITUTE 


July 1, 1979, to September 30, 1979 


Research Project Grants 


PRINCIPAL 
INVESTIGATOR 


Alice J. Adler 


Robert Auerbach 


Joseph C. Besharse 


Paul K. Brown 


Steven L. Buck 


David G. Campbell 


Suresh R. Chandra 


Hung Cheng 


Patrick H. Cleveland 


Ben S. Fine 


Warren E. Foote 


Richard R. Fox 


Ralph D. Freeman 


Albert F. Fuchs 


Lawrence T. Glickman 


TITLE OF PROJECT 


Biochemical aspects of 
retinal adhesion 


Angiogenesis in the 
mouse eye 


Visual cell - Pigment 
cell interface and disc 
turnover 


Microspectrophotometry 
of photoreceptors 


Interaction in the 
visual system 


Pigmentary glaucoma 
therapy: Thymoxamine, 
macrophages 


Macular photo- 
coagulation study 





Cataract management—a 
randomized controlled 
trial 


Immunodiagnosis of 
ocular herpes virus 
infections 


Foveomacular aging in 
the rhesus monkey 


Studies of retinal 
afferents to the brain 
stem raphe 


Pathogenesis of glaucoma 
like changes in 
buphthalmos 





Spatial adaptation of 
neurons in striate cortex 


Neuroanatomy of the 
oculomotor system 


Toxocara infection and 


ocular disease 


JANUARY, 1980 


AMOUNT 
AWARDED 


$ 65,049 


78,292 


98,724 


120,409 


50,090 


120,812 


37,368 


127,335 


65,132 


106,885 


78,014 


99,383 


37,988 


53.500 


108,91 1 


VOL. 89, NO. 1 


INSTITUTION 


Yale University 
New Haven, Connecticut 


Case Western Reserve 
University 
Cleveland, Ohio 


Ohio State University 
Columbus, Ohio 


University of Tennessee 
Center Health Sciences 


Harvard University 
Boston, Massachusetts 


University of Southern 
California 
Los Angeles, California 


Stanford, University 
Stanford, California 


Columbia University 
New York, New York 


Gothenburg University 
Gothenburg, Sweden 


Medical University of 
South Carolina 


Charleston, South Carolina 


University of Oklahoma 
Health Science Center 


Oklahoma City, Oklahoma 


William Beaumont Hospital 


Royal Oak, Michigan 
Rush University 
Chicago, Illinois 
Yale University 


New Haven, Connecticut 


Ingalls Memorial Hospital 
Harvey, Illinois 


Yale University 
New Haven, Cofinecticut 


University of Virginia 
Charlottesville, Virginia 
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PRINCIPAL 
INVESTIGATOR 


Timothy H. Goldsmith 


Bruce M. Greene 


Carl R. Ingling, Jr. 


Howard M. Jernigan 


Pamela A. Johns 


Douglas E. Kelly 


Joseph P. Kriss 


Francis A. L'Esperance, Jr. 


Erik E. Linner 


Jennifer S. Lund 


Wayne F. March 


Raymond R. Margherio 


Richard T. Mathias 


William H. Miller 


David H. Orth 


David S. Papermaster 


Elsa P. Paulsen 


TITLE OF PROJECT 


Avian color vision 


Onchocerciasis: Immuno- 
logically-mediated 


eye disease 


The color and brightness 
channels of the visual 
system 


Nitrogen metabolism in 
the crystalline lens 


Neurogenesis and synap- 
togenesis of retinal 
photoreceptor 


Fine structure of uveal 
barriers to intraocular 


fluid 


Cell-mediated cytotoxicity 
in Graves 
ophthalmology 


Intraocular tumor 
vaporization by CO» 
laser radiation 


Prospective study of 
ocular hypertensive 
subjects 


Structural basis for 
processing visual 
information 


Macular photocoagulation 
study 


Macular photocoagulation 
study 


Volume regulation in 
normal and cataractous 
lenses 


Photoreceptor function 


Macular photocoagulation 
study 


Immunocytochemistry of 
membrane biosynthesis 
in eye 


Retinal/renal capillary 
leakage in childhood 
diabetes 
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AMOUNT 
AWARDED 


$ 33,831 


127,145 


44,341 


45,729 


76,594 


93,613 


50,875 


154,289 


58,776 


88,709 


40,844 


107,965 


113,655 
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INSTITUTION 


Dalhousie University 
Halifax, Canada 


Brown University 
Providence, Rhode Island 


Children’s Hospital 
Medical Center 
Boston, Massachusetts 


St. Luke’s Hospital 
United Methodist Church 
Cleveland, Ohio 


Estelle Doheny 
Eye Foundation 
Los Angeles, California 


University of Texas 
Health Science Center 
Houston, Texas 


University of Texas 
Health Science Center 
Dallas, Texas 


Eye Research Institute of 
Retina Foundation 
Boston, Massachusetts 


University of Illinois 
Medical Center 
Chicago, Illinois 


Massachusetts Eye and Ear 


Infirmary 
Boston, Massachusetts 


> 


INSTITUTION 


University of Alabama 
Birmingham, Alabama 


Estelle Doheny 
Eye Foundation 
Los Angeles, California 


PRINCIPAL 
INVESTIGATOR 


David Regan 


Lorrin A. Riggs 


Richard L. Sidman 


Lawrence J. Singerman 


Nino Sorgente 


Harry G. Sperling 


Richard Srebro 


Richard A. Thoft 


Rockefeller S. Young 


Johan Zwaan 


TITLE OF PROJECT 


Psychophysical and EP 
assessment of visual 
pathology 


Visual significance of 
eye blinks 


Optic nerve axon growth 
in mouse pigmentation 
mutants 


Macular photocoagulation 
study 


Vitreo-retinal control of 
vascular proliferation 


Light hazards in 
ophthalmic diagnosis 
and treatment 


Pseudorandom stimuli for 
clinical VEP testing 


Effects of diabetes 
mellitus on ocular 
surface 


Psychophysical study 
of photopic 
abnormalities 


Genetic controls in eye 
lens development 


CORE CENTER GRANTS 


PRINCIPAL 
INVESTIGATOR 


Terry L. Hickey 


Stephen J. Ryan 


PROJECT TITLE 


Vision research 
center (core) 


Visual science research 
support 


NATIONAL RESEARCH SERVICE AWARD FELLOWSHIPS 


Institution 


Baylor College of 
Medicine 
Houston, Texas 


Principal 
Investigator 


Lary D. Andrews 


Project Title 


Age-related chemical and 
morphological changes 


in retina 


JANUARY, 1980 


AMOUNT 
AWARDED 


$106,705 


58,444 


99,703 


29,377 


127,226 


23,350 


117,631 


33,588 


83,694 


140,571 


AMOUNT 
AWARDED 


$307,756 


312,404 


Amount 
e Awarded 


$ 13,200 
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INSTITUTION 


University of Colorado 
Boulder, Colorado 


New York University 
New York, New York 


University of Virginia 
Charlottesville, Virginia 


Brown University 
Providence, Rhode Island 


Yale University 
New Haven, Connecticut 


Stanford University 
Stanford, California 


Stanford University 
Stanford, California 


University of California 
San Francisco, California 


University of Pennsylvania 
Philadelphia, Pennsylvania 


University of Pennsylvania 
Philadelphia, Pennsylvania 


Syracuse University 
Syracuse, New York 


Northwestern University 
Evanston, Illinois 


University of California 
Santa Cruz, California 


Medical University of 
South Carolina 
Charleston, South Carolina 


University of New South 
Wales 


Kensington, Australia 


U.S. National Institutes 
of Health ° 
Bethesda, Maryland 


University of Washington 
Seattle, Washington 
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PRINCIPAL 
INVESTIGATOR 


Steven M. Archer 


Aries R. Arditi 


G. Bea Aton 


David M. Berson 


Michael H. Chaitin 


Charles E. Cima 


John W. Crabtree 


Edwin R. Griff 


James E. Hamons 


Susan J. Herdman 


Leonard J. Kass 


Lawrence E. LeGuire 


James W. Lewis 


Linda K. Mc Loon 


David H. Rapaport 


David H. Rohrback 


James A. Stevenson 


TITLE OF PROJECT 


Role of action 
potentials in visual 
system maturation 


Binocular combination 
in striate cortex 


Structure function 
relationships in 
rhodopsin membrane 


Visual integration 
in the superior 
colliculus 


Immuno-affinity 
partitioning of 
retinal membranes 


Morphogenesis of 
astrocytes in the 
anuran optic nerve 


Altered CNS activity 
and visuocortical 
development 


Pigment epithelial 
interactions with 
the neural retina 


Visual cortex micro- 
circuitry: glycine 
and gaba neurons 


Recovery of visual 
responses in primates 


Efferent control of 
retinal sensitivity 


Psychophysical investi- 
gators into strabismus 


Photochemistry of 
visual pigments 


Antigenic changes in 
the developing visual 
system 


Morphology physiology 
and projections 
of monkey retina 


The composition and 
construction of 
basement membrane 


Plasticity among tectal 
efferents 
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AMOUNT 
AWARDED 


$ 13,800 


13,000 


15,200 


13,000 


13,000 


13,000 


14,500 


13,000 


13,000 


14,900 


13,000 


13,000 


14,500 


13,000 


12,000 


10,000 


13,000 
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PRINCIPAL AMOUNT 

INSTITUTION INVESTIGATOR TITLE OF PROJECT AWARDED 

University of Illinois Carol S. West Retinal disease: $ 15,800 

Medical Center a study of two 

Chicago, Illinois canine models 


RESEARCH CAREER DEVELOPMENT AWARDS/ACADEMIC INVESTIGATOR AWARDS 


PRINCIPAL AMOUNT 
INSTITUTION INVESTIGATOR PROJECT TITLE AWARDED 
Emory University Joseph C. Besharse The visual cell - $ 28,831 
Atlanta, Georgia pigment cell complex 

and outer segment 

New York University Ardith Y. Bondi Electophysiology of 26,713 
New York, New York oculomotor muscles 
Louisiana State University Thomas J. Zimmerman Treatment of glaucoma 35,802 


Medical Center 
New Orleans, Louisiana 


INSTITUTIONAL NATIONAL RESEARCH SERVICE AWARDS 


PRINCIPAL AMOUNT 
INSTITUTION INVESTIGATOR PROJECT TITLE AWARDED 
Colorado State University Eugene L. Pautler Ophthalmology $ 35,112 
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information in ophthalmology, the Ophthalmic Publishing Company, publishers of 
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INSTRUCTIONS TO AUTHORS 


For the preparation of manuscripts for 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely articles dealing with clinical and 
basic ophthalmology. Every typescript 
submitted is evaluated by two or more 
scientific referees who recommend that 
the paper be (1) accepted as submitted, (2) 
returned for revision, or (3) rejected. Ac- 
ceptance is determined by such factors as 
the originality, significance, and validity 
of the contribution; the suitability of the 
subject matter for subscribers of THE 
JOURNAL; and the editorial care with 
which the manuscript has been prepared. 
Manuscripts that require extensive edito- 
rial correction or mechanical preparation 
will be returned for that purpose. 

All papers are accepted subject to edito- 
rial corrections that conform to JOURNAL 
requirements. 

Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. Use black ribbon, use block not 
cursive typ& Provide a 1 !/2-inch margin 
on all four sides of each typescript page; 
use 8 '/2 X ll-inch heavy white bond 
paper. Paragraphs should be indented at 


least one-half inch. Do not type anything 
in all capitals; do not underline. Except 
for standard measures such as mm, Hg, 
cm, and ml used with numeric quantities, 
do not use abbreviations anywhere in the 
text. In the upper right-hand corner iden- 
tify each page with a number, the first 
authors name, and an abbreviated title 
(maximum 40 characters and spaces.) 

Single spacing should not be used any- 
where in the manuscript. The entire manu- 
script—including title page and foot- 
notes, text, acknowledgments, references, 
tables, and legends—should be double 
spaced. Vertical lines and underlining 
should not be used anywhere in the text, 
references, tables, or legends. See the 
section on tables for the use of horizontal 
lines. 

Submit an original and at least one 
duplicate copy of both the typescript and 
the figures. Xerographic duplicates of the 
typescript are preferred to carbon copies. 

The manuscript should be identified 
and arranged in the following order: 
Title page 
Text and summary 
Acknowledgments 
References 
Tables 
Legends for figures 
Each major section should begin on a 
separate sheet. 


D Ti wo to 
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TITLE PAGE: The title page should 
be numbered page 1. It should contain 
the title, abbreviated heading (no more 
than 40 characters and spaces), each au- 
thor’s name with a single academic de- 
gree, and the city and state where the 
work was carried out. The departmental 
affiliation of each author and the institu- 
tion where the study was performed 
should be credited in a footnote. Organi- 
zational grants and funds should include 
the names of the authors who are the 
principal investigators. The name and 
mailing address of the author to whom 
correspondence and requests for reprints 
should be directed must be provided. 
Each page after the title page must be 
numbered sequentially, and must include 
the senior author’s name and the abbrevi- 
ated title in the upper right-hand corner. 


ORGANIZATION OF CONTENT: 
Manuscripts should be organized and 
prepared in the style used by THE JOUR- 
NAL. A brief introductory statement of the 
problem should be presented. The mate- 
rial and methods should then be precisely 
and clearly described so that the reader 
may replicate the study. Explanation of 
the results of the study should be given, 
followed by a discussion. The discussion 
is an elucidation of the results and thus it 
must relate directly to the topic of the 


paper. 


SUMMARY: Each paper must have a 
summary that specifically synthesizes the 
content of the paper in no more than 150 
words. The summary must be written so 
that it can be read independently of the 
text, 


ACKNOWLEDGMENTS: Sponsoring 
organizations and grants should be ac- 
knowledged in a footnote on the title 
page. 

Published acknowledgment requires an 
exceptional and conspicuous contribu- 


tion different from that which occurs with 
the preparation of every paper printed in 
THE JOURNAL. Thus, acknowledgments 
will be published rarely. 


REFERENCES: The author is respon- 
sible for complete and accurate refer- 
ences, including the proper capitalization 
and accent marks used in foreign- 
language publications. References must 
be numbered consecutively, according to 
their appearance in the text. Extensive 
bibliographic reviews are not acceptable. 
Personal communications should be kept 
to a minimum and they must be incorpo- 
rated into the text without a reference 
number. Reference to studies that have 
been accepted but have not yet been pub- 
lished should indicate where they will be 
published. Reference to studies still in 
progress should be described as such in 
the text without a reference number. Pri- 
mary, not secondary, sources must be 
cited; references derived from encyclope- 
dic reviews are seldom acceptable. Refer- 
ences to textbooks must contain inclusive 
pages. References should be cited i the 
text as follows: Allen and Smith! and 
Jones? described. . . 

The names of all authors must be cited 
in the reference list. THE JOURNAL does 
not use the term et al. The following style 
is used by THE JOURNAL for periodicals 
(1) and for books (2,3): 


1. Fuxe, K., and Jonsson, G.: The histo- 
chemical fluorescence method for the 
demonstration of catecholamines. The- 
ory, practice and application. J. Histo- 
chem. Cytochem. 21:293, 1973. 

2. Bjorklund, A., Flack, B., and Ow- 
man, C.: Fluorescence microscopic and 
microspectrofluorometric techniques for 
the cellular localization and characteriza- 
tion of biogenic amines. In Berson, S. A. 
(ed.): Methods in Investigative and Diag- 
nostic Encocrinology, vol. 1. London, 
North-Holland Publishing Co., 1972, p. 
318. 


American Journal of Ophthalmology 


3. Duke-Elder, S., and Leigh, A. G.: 
Diseases of the Outer Eye. Cornea and 
Sclera. In Duke-Elder, S. (ed.): System of 
Ophthalmology, vol. 8, pt. 2. St. Louis, 
C. V. Mosby, 1965, pp. 811-856. 


Abbreviations of periodicals are listed 
in Index Medicus: Am. J. Ophthalmol.; 
Surv. Ophthalmol.; Br. J. Ophthalmol; 
and the like. If there is any doubt about 
an abbreviation, the name of the publica- 
tion should be spelled out completely. 


TABLES: Each table must be titled, 
numbered with an arabic numeral, and 
cited sequentially in the text. The title 
should appear directly below the designa- 
tion, Table 1. Below the title, a double 
rule (two parallel horizontal lines) should 
span the width of the table. Between this 
double rule and a similar, full-width sin- 
gle rule, a heading must be given for each 
column. Partial rules spanning several 
column heads may be used to join main 
headings with applicable subheadings, if 
necessary. Vertical lines should not be 
used anywhere in the table. Abbrevia- 
tions used in the table must be explained 
in a footnote. The following symbols are 
used for footnotes in the order indicated: 
*(asterisk), +(dagger), {(double dagger), § 
(section mark), ||(parallels), {(paragraph 
mark), and #(number sign). Each table 
must be double-spaced and nothing in the 
table should be underlined. Photographi- 
cally reproduced or mechanically re- 
duced tables are not acceptable. 

A table to be printed one-half page 
wide includes approximately 45 typewrit- 
en characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces; when printed vertically, tables 
can accommodate 150 characters and 
spaces. 

Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not ina table. Such 
graphs or diagrams must have a legend, 


which should be typed separately, and 
not shown on the face of the artwork 
itself. 


ILLUSTRATIONS: Graphs, diagrams, 
and photographs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating the 
top of the picture, and the author's name 
should be indicated with a label on 
the back. 

Each illustration must have a descrip- 
tive legend. Legends should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, X70). 


Previously published illustrations are 
rarely printed in THE JOURNAL. Authors 
are responsible for obtaining permission 
to reprint such illustrations. Before full- 
face or otherwise identifiable photo- 
graphs can be published, the author must 
supply THE JOURNAL with proof of in- 
formed consent. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes. Spellings and abbre- 
viations must agree with those used by 
THE JOURNAL. 

Reproductions are enhanced if original 
art is scaled to the page size of THE 
JOURNAL (5 1/2 x 7 3/4 inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen | p thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 
letters, and the like must be professional- 
ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 3/4 inches, one 
column), 21 picas (3 3/2 inches), or 33 
picas (5 1/2 inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 
author queries must be answered. In cor- 


recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, 
Macmillan Co., 1979. 


The Zeiss 


2 cameras + DATAPHOT 


The Zeiss Fun 
a fundus camera—iIts a Sy: 
versatile unit one 
gine. Basic equipment 
ncludes two motorized cameras 
one for color and one for fluor- 
escein angiography. And the ex 
clusive DATAPHOT gives you an 
automatic printout of both time 
n each frame. Exclusive, too, IS 


the Allen Stereo Separator 


lant fi ation number 


Fundus System 


And, of course, Zeiss optics 


The fundus camera was invented 
at Zeiss, as were most things opti- 
Dal. In the decades since, Zeiss 
has introduced dozens of innova- 
tions to make fundus photography 
more convenient and comprehen- 
sive. But one thing remains the 
same— Zeiss optics, the finest in 
the world. Zeiss optics still give 
more detail, better resolution, 

than any others. 

Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: At 


PeT Sa 
A 4 


da: 45 Valleybrook Drive 


yn Mills. Ontario 


The great name tn optics 


West Germany 





ston. Chicaao. Houston. Los Angele: 
M3B 2S6. Or call (416) 449-40 
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The Departments of Ophthalmology 
of the University of Dundee and the 
University of Manchester 
present 


AN 
INTERNATIONAL SYMPOSIUM 
ON 
PRACTICAL MANAGEMENT 
OF 
RETINAL AND VITREOUS DISORDERS 


1. To promote an understanding of retinal and vitreous disorders, their 
treatment and prevention. 
2. The subjects to be considered will include the diagnostic techniques 
of clinical examination, fluorography, ultrasonography, and 
electrodiagnosis. 
3. The principles and practice of laser photocoagulation of retinal 
disorders and the surgical treatment of vitreous and retinovitreous 
complaints. 
4. The international panel will comprise Howard Schatz MD 
(USA), Kurt Gitter MD (USA), Larry Yannuzzi MD (USA), 
Myron Yanoff MD (USA), Johnny Justice MD (USA), Pierre 
Amalric MD (France). Alan Bird FRCS (Eng), John 
Marshall Ph.D. (Eng), David McLeod FRCS (Eng), 
Nicholas Galloway FRCS (Eng), John Macrae FRCS 
(Scot), M. Tulley Ph.D. (Scot), Emanuel Rosen FRCSE (Eng), 
William Haining FRCSE (Scot) Desmond Archer FRCSE (N. Ire) 
5. Send for your registration form to 
Mrs. Allene Gearce, Dept of 
Ophthalmology, Ninewells Hospital 
and Medical School, Dundee, 
DD2 1UB, Scotland. 


4—8 May 1980 


Gleneagles Hotel, Perth, Scotland 





Teich 


A THIRD 

GENERATION 
| XENON ARC 
PHIOS NeW NTO} 


© 






BASED ON FIVE YEARS OF EXPERIENCE AND OVER 

A 800 LOG-2 PHOTOCOAGULATORS 
DELIVERED THROUGHOUT 

THE WORLD: 


FEATURES: 


Thirty percent more power. © 
1.50 aperture for close macula work. ® 
Unique ‘‘optimatic” control; ® 
single dial setting for optimum 
chorio-retinal reaction. 
New contemporary design 
to complement today’s 
hospital or office decor. 


Standard line voltage operation. 


Direct or indirect” ophthalmoscope 
delivery system. 


*Optional 


CLINITEX< division of varian 








O PLEASE SEND MORE INFORMATION 


O PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 


title = 





name Enea 





hospital or clinic 





address 
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Announcing 


The Thirty-Second Annual Clinical Conference 
The Chicago Ophthalmological Society — May 23- & 24, 1980 
The Drake Hotel, Chicago, Illinois 


Preliminary Speaker Program 


Frederick S. Brightbill, M.D. “Corneal ae and Contact Lens Wear”: ‘“‘Aphakic Cor- 
Madison, Wis. rection, Ahead Of, On, Within or Behind the Cornea” 
Stephen M. Drance, M.D. “Complications of Medical Therapy”; 
Vancouver, B.C. “Risk Factors in Glaucoma” 
Eugene Folk, M.D. “Common Motility Consultations” 
Chicago, Ill. l AN PEA 
Eugene eventos M.D. ‘Topics in Motility 
ndianapolis, Ind. l 
sages 5 Kratz, M.D. “Comparison of IOL's’; “Honan Pressure Reducer” 

if. 
id Saks a. “Headaches in Ophthalmology”; “The Patient with Diplopia’’: 
Cincinnati, O. “Emotional Overlay and Organic Underlay” 
Howard Schatz, M.D. “The ‘Other’ Retinal Vascular Diseases”; “Management of 
San Francisco, Calif. “Vitreous Hemorrhage”; “Complications of Argon Laser 


“Photocoagulation for Diabetic Retinopathy” 


Also Presenting 
The Thirty-Sixth Annual Gifford Memorial Lecture 


Joseph S. Haas, M.D. “Juvenile Glaucoma” 

Chicago, Ill. ‘All Courses approved for CME-Category | Credit 

Program Chairman: David S. Robbin, M.D. 

Cost: $175.00 — Includes registration, dinner dance, two 
luncheons, coffee breaks 

Information Nancy Kitzel-Dept. 2 

Registration: Chicago Ophthalmological Society, 310 S. Michigan Ave. 


Chicago, Illinois 60604 — Phone: (312) 786-9468 


MEDICAL COLLEGE OF VIRGINIA 


| announces 
Continuing Education Course for 


CLINICAL DIAGNOSIS AND MANAGEMENT OF UVEITIS 
Course Director Robert S. Weinberg, M.D. 


Co-Director Howard H. Tessler, M.D. 
University of Illinois 
GUEST SPEAKERS 
David L. Knox. M.D. G. Richard O’Connor, M.D. 


Johns Hopkins University University of California 
Theodore F. Schlaegel, M.D. 
Indiana University 


Faculty of the Medical College of Virginia. 
Dates: MARCH 21 and 22, 1979 
Location: COLONIAL WILLIAMSBURG, WILLIAMSBURG, VIRGINIA 
Registration Fee: $225 
For additional information please call or write: n 
Ms. Carolyn Duke, Department of Ophthalmology 
Medical College of Virginia» Box 262/MCV Station 
Richmond, Virginia 23298 « 804 (786-9679) 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


FACULTY 


Robert M. Sinskey, M.D. 
Course Director 


Robert Azar, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Richard Kratz, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee $850.00 
FOR PERSONALIZED INSTRUCTION : 
Cancellation Fee: $150.00 


26 Hours CMA-AMA Category | Credit Cavitron Approved 


GUEST FACULTY 


Mr. Eric Arnott—Great Britain Michael Lieppman, M. 
Michael Bloominthal, M.D.—Tel Aviv William Maloney, M.D. 
Leonard Christensen, M.D.—U.S.A. Donald Praeger, M.D. 
Slava Fyodorov— USSR Donald Serafano, M.D. akki 
William Harris, M.D.—U.S.A. William Vallotton, M.D.—U. 
Richard Hulquist, M.D.—U.S.A. Franco Verzella, M.D.—lta 
Harold Katzman, M.D.—U.S.A. l Murray Weber, M.D.—U.S. 
Michail Krasnov, M.D.—USSR John Weisel, M.D.—U.S.A. 


COURSE INCLUDES 


10 or more live cases with the Mark Choyce lenses, Binkhorst type lenses using intracapsular, 
Extracapsular and the latest modifications of the “PHACOEMULSIFICATION TECHNIQUES”, 
Secondary implants, Animal surgery using “PHACOEMULSIFIER”, Patient selection, Pre- and 
Post-operative care, Post-operative examinations, “INTRAOCULAR LENS CALCULATION”, 
Complications including removal and changing of lenses. 


Brainstorming with the Faculty 


COURSE DATES 


Feb. 14-16; Mar. 20-22; 
Apr. 3-5; May 15-17; Jun. 12-14; 
Jul. 24-26 


Presented by: 


y: 
THE FOUNDATION FOR Hiio EDUCATION 


Under the auspices o 
THE SOUTHERN CALIFORNIA SONS EYE INSTITUTE 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard ¢ Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
FEBRUARY MARCH APRIL MAY JUNE JULY 


NAME — = 
ADDRESS — 


E aa 
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santa 
Monica 
Hospital 


ical 


Center 


Intraocular Lens 


Implantation 
Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


February 28-29 March 1 June 5-6-7 
September 4-5-6 December 4-5-6 


Check one 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 
IOL Power Calculations 


Practice Session — 
Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
James F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 


John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

Henry Hirschman, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 





Fee: First day: $200 Second ana third days: $600 Three days: $750 


1980 Residents: Half Fee Lunch and amenities included 
Cancellation: $50 non-refundable service charge 


m February 28-29- 
March 1 


| ] June 5-6-7 

| ] September 4-5-6 

| ] December 4.5.6 Address 
City 


Name _ aes 


State Zip 


Approved for 9 units each day continuing medical education 
credit CMA and AMA, Category 1 


Phone 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 


santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 = (213) 451-1511, Ext. 2148 


EE EE  — _ ST _——_—— 
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HARVARD MEDICAL SCHOOL 
Department of Continuing Education 
Announces a Course in 
GLAUCOMA 
April 9, 10, 11, 1980 
at the 
MASSACHUSETTS EYE AND EAR INFIRMARY 
Under the Direction of 
Paul A. Chandler, M.D., W. Morton Grant, M.D., and David K. Dueker, M.D. 

This course, designed for ophthalmologists in clinical practice, will cover diagnosis and treatment of the 
various glaucomas including the newest forms of medical and surgical management. 

FACULTY: 





C. DAVIS BELCHER, IIl, M.D. ROLAND E. HOULE, M.D. 

A. ROBERT BELLOWS, M.D. B. THOMAS HUTCHINSON, M.D. 
WILLIAM P. BOGER, M.D. VICENTE L. JOCSON, M.D. 
DAVID G. CAMPBELL, M.D. ERNST J. MEYER, M.D. 

L. FRANK CASHWELL, M.D. THOMAS M. RICHARDSON, M.D. 





PAUL A. CHANDLER, M.D. RICHARD J. SIMMONS, M.D. 







RICHARD B. CHAPMAN, M.D. JOHN V. THOMAS, M.D. 
DAVID K. DUEKER, M.D. DAVID S. WALTON, M.D. 
DAVID L. EPSTEIN, M.D. MARTIN WAND, M.D. 












W. MORTON GRANT, M.D. 


This course has Category | accreditation for 18 hours toward the AMAs Physicians’ Recognition Award. 


REGISTRATION: Please contact 
Department of Continuing Education —_ 
Harvard Medical School 

25 Shattuck Street 
Boston, Mass. 02115 

















Manhattan, Eye, Ear & Throat Hospital 
presents a post graduate course in 
Ultrasonic Examination 





Fifty-Third Annual 
New York Eye and Ear Infirmary 
Clinical Conference 













































CONTACT B- SCAN » 
including “Ophthalmology 1980 
Simultaneous A-Scan Methodology May 8-9, 1980 
—Instruments Marriott's Essex House 
Bronson—Contact B-Scan N York Cit 
Coleman—Ocuscan OW Tor ny 
Charles—Ultrascan SPEAKERS 





















—Faculty Arthur Boruchoff, M.D. Marshall M. Parks, M.D. 
Nathaniel R. Bronson, II M.D. William Regan, M.D. Jorge N. Buxton, M.D. Robert D. Reinecke, M.D. 
Stanley Chang, M.D. Ed Trayner, M.D. Robert S. Coles, M.D. Morton L. Rosenthal, M.D. 
D. Jackson Coleman, M.D. William S. Farkas John R. Finlay, M.D. Edmundo Salazar, M.D. 
Yale L. Fisher, M.D. Mary Smith John S. Hermann, M.D. John T. Simonton, M.D. 
Norman Pickering John S. Kennerdell, M.D. Arthur J. Jampolsky, M.D. or Ai <n ha 
= Philip Knapp, M.D. rkan Stasior, M.D. 
one fice erie ig iiis Gerard R. Labay, M.D. Richard C. Troutman, M.D. 


Others to be Announced 


AMA-CME Credits, Category 1: 16 
Conference Fee: $200.00; Residents: $100.00 
For further information, please write: 
Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


The course will include the basics of ultrasound 
in ophthalmology and the application of contact, 
real time B-scan with simultaneous A-scan tech- 
nique for the practicing clinician. 

Apply to cqurse director—Yale L. Fisher M.D. 
Ultrasound clinic Manhattan Eye, Ear & Throat, 
210 E. 64th Street, New York, New York 10021 
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SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily...with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on è Needles by Sharpoint®: Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ccisccacaaves smooth surface or “Guibor-design” 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MSO a E OA EE for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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UNIVERSITY OF ILLINOIS 
COLLEGE OF MEDICINE 
ABRAHAM LINCOLN SCHOOL 
OF MEDICINE 
DEPARTMENT OF OPHTHALMOLOGY 


presents 


ANTERIOR AND POSTERIOR 
SEGMENT VITRECTOMY 


March 28 & 29, 1980 


COURSE CONTENT WILL INCLUDE THE PRACTICAL ASPECTS OF VITREOUS 
SURGERY INCLUDING ANATOMY, PATHOLOGY, INDICATIONS, INSTRUMENTA- 
TION (ROTOEXTRACTOR, VITROPHAGE, VISC, SITE, KLOTI, FIBROSONIC), 
SURGICAL TECHNIQUES AND OBSERVATION OF LIVE SURGERY. FOR THOSE 
ENROLLED IN THE ENTIRE COURSE, AFTERNOON SESSIONS WILL CONSIST OF 
SUPERVISED PRACTICAL EXPERIENCE WITH ANIMAL EYES. 


Lecture series will be held from 8:00 am to 12:00 pm. 


GUEST FACULTY UNIVERSITY OF ILLINOIS FACULTY 
James Diamond, M.D. Gholam A. Peyman, M.D., 
Tulane University Medical Center Course Chairman 
Felipe Huamonte, M.D. C. Patrick Carroll, M.D. 
American Hospital James L. Green, Jr., M.D. 
James Puklin, M.D. Manus C. Kraff, M.D. 
Yale University Medical Center Leonard J. Kut, M.D. 


Motilal Raichand, M.D. 
Donald R. Sanders, M.D. 


REGISTRATION FEE 


The fee for the entire course is $350. The lecture series is $75/day. Residents are 
most welcome to attend the lecture series. 


AMA CATEGORY 1 CREDIT 


The full two-day program is approved for 16 hours of AMA Category 1 Credit toward 
the Physician’s Recognition Award. The lecture series is approved for 10 hours of 


ADDITIONAL INFORMATION 


University of Illinois at the Medical Center 
Office of Continuing Education Services 
1853 West Polk Street, Room 144 
Chicago, Illinois 60612 
(312) 996-8025 


. Sue Korienek, Program Coordinator 


AMERICAN SOCIETY OF 
CONTEMPORARY OPHTHALMOLOGY 
15th Annual Meeting and Scientific Assembly 
and 
International Glaucoma Congress IV 
March 9-15, 1980 
Sheraton Twin Towers « Orlando, Florida 
50 Hours CME Credit/Category 1 


Over 100 eminent ophthalmologists under the leadership of Profs. Claes 
H. Dohiman, Donelson R. Manley, Jack Hartstein, and John G. Bellows, 
will present the latest information in clinical ophthalmology. 

IGC IV will be a two-day program, under the direction of Profs. Adolphe 
A. Neetens, Maurice E. Langham, C. E. T. Krakau, Raymond Etienne, 
and Mikhail M. Krasnov; the program, conducted by world-famous ex- 
perts on the newest advances in glaucoma, will emphasize office proce- 


dures, including improved technological diagnostic procedures for early 
detection of glaucoma, new drug therapy, refined microsurgical tech- 
niques, the increasing use of the laser therapy in glaucoma treatment, and 
many other advances. 

Eminent ophthalmologists will participate in seminars including 
Cataract/Intraocular Lens Surgery, chaired by Dr. Richard C. Troutman; 
Strabismus and Pediatric Ophthalmology, chaired by Dr. Donelson R. 
Manley; Cornea and External Diseases, chaired by Dr. Claes H. 
Dohiman; Contact Lens, chaired by Dr. Jack Hartstein; and Cosmetic 
Surgery, chaired by Dr. Pierre Guibor—all with panel discussions and 
question-and-answer sessions 


Tutorials and workshops will be offered in IOL, Strabismus, External 
Ocular Diseases, Gonioscopy, Laser Microsurgery, Extended Wear Con- 
tact Lenses, and many other topics. Six-day Pre-Board Intensive Review 
Courses will also be offered. 

FOR FURTHER INFORMATION AND COMPLETE PROGRAM: American 
Society of Contemporary Ophthalmology, 6 N. Michigan Ave., Chicago, 
IL. 60602 (312) 236-4673. 





CATARACT 
MICROSURGERY 


COURSE 
Offered by 


The Louisiana State 
University Eye Center 
New Orleans, Louisiana 
February 22-24, 1980 


MICROSURGERY VISITING FACULTY: 
PHACOEMULSIFICATION HENRY CLAYMAN, MD 
IOL IMPLANTATION MIAMI, 

VITRECTOMY 


LSU EYE CENTER FACULTY: BARRY S. KASSAR, MD 
e KEITH S. MORGAN, MD e DENIS M. CARROLL, MD 
e JOSEPH A. BALDONE, MD e HERBERT E. KAUF- 
MAN, MD e Others to be announced 


REGISTRATION FEES: CME credits 
Lectures only $150 (12) 
Lectures/Labs $400 (24) 


Laboratory sessions (restricted to 20 registrants) 
will provide faculty supervised practical instruction. 
Lecture enrollment unlimited. 


Registration and Information 


Barry Kassar, MD, Course Director 
LSU Eye Center, 136 South Roman Street 
New Orleans, LA 70112 Telephone (504) 568-6700 


ZWENG MEMORIAL RETINAL RESEARCH FOUNDATION ana 
THE PALO ALTO RETINAL GROUP and 
DIVISION OF OPHTHALMOLOGY, STANFORD UNIVERSITY announce 


THE XVI PALO ALTO COURSE ON DIAGNOSIS & 
MANAGEMENT OF RETINAL & CHOROIDAL DISEASES 


FEBRUARY 21, 22, 23, 1980 


Fairchild Auditorium Stanford University Medical Center 


THE THREE-DAY COURSE WILL PRESENT: 


. . Up-to-date information on retinal & choroidal diseases and vitreous surgery 
... basic knowledge of retinal fluorescein angiography, 
fluorophotometry, ultrasonography, & laser photocoagulation 
... indications, results, & complications of photocoagulation 
... opportunity to use argon laser photocoagulator 


FACULTY: 


Lloyd M. Aiello, M.D.—Joslin Clinic, Boston 

Steven T. Charles, M.D.—University of Tennessee, Memphis 

Stuart L. Fine, M.D.—Wilmer Iristitute, Johns Hopkins Hospital, Baltimore 

J. Donald M. Gass, M.D.—Bascom Palmer Eye Institute, University of Miami 
Robert L. Jack. M.D.—Palo Alto Retinal Group & Stanford University 
Francis A. L'Esperance, M.D.—Columbia University, New York 

Hunter L. Little, M.D.—Palo Alto Retinal Group & Stanford University 

Arnall Patz, M.D.—Wilmer Institute, Johns Hopkins Hospital, Baltimore 

A. Ralph Rosenthal, M.D.—Stanford University 

Arthur Vassiliadis, Ph.D.—Zweng Memorial Retinal Research Foundation 


ADVANCE REGISTRATION IS REQUIRED: 
Course Fee: $400 (includes 2 lunches, buffet dinner, & the 3rd Zweng Memorial LectureBanquet) 
Registration is payable to: Zweng Memorial Retinal Research Foundation 
1225 Crane Street, Menlo Park, California 94025 
Course Coordinator: (415) 323-0231, 18 Hours Category | credit CMA's Continuing Education 
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Ap l i University of California 


%9]; Davis EDS! San Francisco 


Pacific Medical Center Stanford University 





Present an Inter-Institutional Course 


OPHTHALMOLOGY 
UPDATE 


Second Two-year Cycle 








Presenting considerable new material 
not included in the first cycle 


March 7-8, 1980 March 6-7, 1981 
June 6-7, 1980 June 5-6, 1981 
September 19-20, 1980 September 18-19, 1981 
December 12-13, 1980 December 11-12, 1981 


This course is a novel, systematic approach to bring and keep the practicing 
ophthalmologist up to date in all of ophthalmology. A discussion of this course 
was published in Ophthalmology, Vol. 86, pp. 601-607; April, 1979. Subspecialties 
to be covered include Retina, External Diseases, Lens and Iris, Contact and 
Intraocular Lenses, Medical Disorders, Inflammations and Immunology, 
Glaucoma, Motility and Pediatric Ophthalmology, Neuro-ophthalmology, 

Orbital and Plastic Surgery. 


A partial list of the instructors include Crowell Beard, Jerome Bettman, Chandler 
Dawson, Peter Egbert, Max Fine, Dunbar Hoskins, Creig Hoyt, Arthur Jampolsky, 
John Keltner, Steven Kramer, James McCulley, Richard O’Connor, Ralph 
Rosenthal, Ariah Schwartz, Robert Shaffer, Gilbert Smolin, William Spencer, 
Robert Stamper. 


The entire course is acceptable for 104 hours (13 hours per session.) of Category | 
credit toward the Physician Recognition Award. 


J UITION: $1,400.00 for all eight two-day sessions. 
(This includes lunches and course materials) 


$275.00 for a single weekend session. 


For further information contact: 
UPDATE ° 3910 Sand Hill Road Ħ Woodside, California 94062 


i University of California 


“GEORGIA GOLDEN ISLES” 
MAY 1—MAY 4, 1980 


ANNUAL MEETING 
GEORGIA SOCIETY 
OF OPHTHALMOLOGY 


THE CLOISTER 
SEA ISLAND, GEORGIA 31561 


THEME: NEURO-OPHTHALMOLOGY 
SPEAKERS 


LAWTON SMITH, M.D., Miami, Florida 
JOHN McCRARY, M.D., Houston, Texas 
NOBLE DAVID, M.D., Miami, Florida 
RICHARD KEATES, M.D., Columbus, Ohio 


Reservations direct with The Cloister, Sea Island, Geor- 
gia, 31561, to enjoy an outstanding program, golf, tennis, 
swimming, fishing and tempting cuisine. Registration 
fee $200 payable upon registering at meeting. Addi- 
tional information, contact: Talitha M. Russell, Exec. 
Sec., Ga. Society of Ophthalmology, Suite 108, 3011 
Rainbow Drive, Decatur, GA. 30034. 





The University of Texas 
Medical School at Houston 
Department of Ophthalmology 
ANNOUNCES 
a basic course in 


OCULAR AND ORBITAL 
ULTRASONOGRAPHY 


March 21 and 22, 1980 


at the Hermann Eye Center 
Hermann Hospital, Houston, Texas 


This course is oriented to the practicing clinician. It will 
allow the practitioner to have a basic knowledge of 
theoretical and practical aspects of ultrasound and an 
overview of techniques and equipment available. Work- 
shops will provide “hands on” experience for each of the 
participants with a variety of A&B mode equipment. 
Subjects to be covered include: 

Physics of Ultrasound, Anterior Segment Pathology, Vit- 
reous and Retinal Pathology, Ocular Trauma and For- 
eign Bodies, Ultrasonography and Computerized Axial 
Tomography in Orbital Disease, Orbital Inflammation 
and Orbital Tumors, Contact vs Immersion scanning, 





Ultrasound measurement for IOL Power Calculation, 
Wheraputic Ultrasound, Intraocular Tumors, Evaluation 
and Management—Workshops to follow lecture ses- 
sions each day. 
FACULTY 

Richard Dallow, M.D., Richard Binkhorst, M.D., 
Mary Smith, Peter Corry, Ph.D., Michael Bernar- 
dino, M.D. and Charles A. Garcia, M.D. 


$225.00 Practicing Physicians 





$125.00 Resident Physicians 
Fellows 
Ophthalmic Assistants 


For Information Contact 
Charles A. Garcia, M.D., Course Director 
Hermann Eye Center 
7th Floor Jones Pavilion 
Hermann Hospital 
Houston, Texas 77030 


credit 


14 hours category 
Enrollment limited 





START YOUR SUMMER RIGHT 


COME TO AMERICA'S FINEST CITY 
SAN DIEGO, CALIFORNIA 


JUNE 19-22, 1980 


CURRENT CONCEPTS IN OPHTHALMOLOGY 
FACULTY 


Richard Green, M.D. 
John Keltner, M.D. 

Ron Michaels, M.D. 
Arthur Perry, M.D. 

Irv Pollack, M.D. 

David Sevel, M.D. 
Edward Shaw, M.D. 
Richard Troutman, M.D. 
George Waring, M.D. 


Pathology 
Neuro-Ophthalmology 
Retina-Vitreous 
Ophthalmic-Plastics 
Glaucoma 

Pediatric Ophthalmology 
Contact Lenses 
Cataract Surgery 
Cornea 


COURSE TO STRESS COMMON CLINICAL PROBLEMS WITH ABUNDANT TIME FOR PANEL DIS- 
CUSSIONS AND QUESTION AND ANSWER SESSIONS. 


APPROVED FOR 15 HOURS CMA CONTINUING MEDICAL EDUCATION CREDITS 





REGISTRATION—CURRENT CONCEPTS IN OPHTHALMOLOGY 
SAN DIEGO, CALIFORNIA JUNE 19-22 SHERATON HARBOR ISLAND HOTEL 


Name 
Address 


City State 
| desire hotel accommodations L] 





Zip 
Dates: 


Please make Checks payable to EYE BANK OF SDCMS, 3702 Ruffin Rd., San Diego, CA 92123 


FEES: $200.00 
(Includes a lunch, 
cocktail party, and 
dinner nartv) 
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University of Wisconsin Medical School 
Department of Ophthalmology Faculty 


Announces 
Fourth Annual Ophthalmology Current Concepts Seminar “80” 
Lectures and Workshops in all Subspecialty Areas 


Course Faculty: 


James C. Allen, M.D. 

C. Joseph Anderson, M.D. 
Richard E. Appen, M.D. 
George H. Bresnick, M.D. 
Frederick S. Brightbill, M.D. 
Suresh R. Chandra, M.D. 
Richard K. Dortzbach, M.D. 
Matthew D. Davis, M.D. 
Guillermo de Venecia, M.D. 


March 27-29, 1980 

The Concourse 

1 West Dayton Street 
Madison, Wisconsin 

For More Information Write: 
Mrs. Margaret Kelm 


University of Wisconsin Hospital and Clinics 


600 Highland Avenue 
Madison, WI 53792 


THE UNIVERSITY OF SOUTHERN 
CALIFORNIA SCHOOL OF MEDICINE 
PRESENTS A 
POSTGRADUATE COURSE 
CLINICAL PROBLEMS IN 
PEDIATRICS AND NEURO-OPHTHALMOLOGY 


GUEST FACULTY USC FACULTY 
Gunter K. Von Noorden, M.D. Alan L. Murphree, M.D. 
Steven E. Feldon, M.D. Stephen J. Ryan, Jr., M.D. 


This course is oriented to the practicing physician. It will include 
discussions of various clinical problems related to pediatrics and 
neuro-ophthalmology. The progress and natural course, as well 
as the treatment of pediatric and neuro-ophthalmic disorders will 
be presented. The differential diagnosis, clinical presentation, 
and medical and surgical management of these various entities 
will be stressed. 


The topics will include strabismus, congenital anomalies, pupil- 
lary abnormalities, proptosis, hereditary disorders, unexplained 
visual loss, headache, double vision, cranial nerve palsies, nys- 
tagmus, ophthalmic manifestations of systemic disease, differ- 
ential diagnosis of disc abnormalities, ptosis, optic atrophy and 
electrophysiology. 


The office evaluation and management of both pediatric and 
neuro-ophthalmic disorders will be stressed throughout the 
course. 


June 14-21, 1980 MAUNA KEA BEACH HOTEL KAMUELA, HAWAII 


The USC School of Medicine Certifies that this 
continuing medical education offering meets 
the criteria for 28. credit hours in Category 1 of 
the Physician's Recognition Award of the 
American Medical Association and 28. hours 
of Category 1 Credit in the California Medical 
Association's Certification Program, provided 
it is used iano completed as designed. 


For further infomation regarding the above program and travel 
arrangements, please contact: University of Southern California, 
School of Medicine, Postgraduate Division, 2025 Zonal Avenue, 
KAM 307, Los Angeles, CA 90033, or phone (213) 226-2051. 


Thomas D. France, M.D. 
Paul L. Kaufman, M.D. 
Burton J. Kushner, M.D. 
Ronald Klein, M.D. 
Steven A. Miller, M.D. 
Frank L. Myers, M.D. 
Thomas S. Stevens, M.D. 
Rodney J. Sturm, M.D. 
Ingolf H. L. Wallow, M.D. 


FLORIDA MIDWINTER SEMINAR 
IN OPHTHALMOLOGY 


February 25-27, 1980 
Bahia Mar Hotel, Ft. Lauderdale, Florida 


CORNEAL AND EXTERNAL DISEASES 


FACULTY 


Richard K. Forster, M.D. L. Douglas Perry, M.D. 
University of Miami University of South Florida 
School of Medicine College of Medicine 
Miami, Florida Tampa, Florida 


Henry Gelender, M.D. Gilbert Smolin, M.D. 
University of Miami University of California 
School of Medicine School of Medicine 
Miami, Florida San Francisco, California 


Richard Hansen, M.D. George A. Stern, M.D. 
University of Florida University of Florida 
College of Medicin College of Medicine 
Gainesville, Florid Gainesville, Florida 


George Waring, M.D. 
Emory University 
School of Medicine 
Atlanta, Georgia 


The Florida Midwinter Seminar in Ophthalmology and 
Otoiaryngology is co-sponsored by the University of Florida 
College of Medicine (Gainesville), the University of Miami 
School of Medicine (Miami) and the University of South Florida 
College of Medicine (Tampa). The program is accredited by the 
Council on Medical Education of the American Medical Associ- 
ation, Category 1 of the Physician's Recognition Award. Reg- 
istration fee is $190 for practitioners and $90 for residents 
upon application from their Department Head. Mail registra- 
tion fee (U.S. dollars only), payable to “Florida Midwinter 
Seminar”, 405 Northeast 144 Street, Miami, Florida 33161. 
Special reduced rates have been arranged with the Bahia Mar 
Hotel, Ft. Lauderdale, Florida 33316. 
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RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.00 (each issue) 


INSTRUMENTS PEOPLE PRACTICES MEETINGS 
Rates 1x 
30 words or less $16.00 


.. . -each additional word 1.25 
Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 
Set within ruled border. One inch minimum— $50.00 per inch. Forms close ist of month preceding month of issue. 


PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


Although the American Journal of Ophthalmology believes the Classified Advertisements in this section to be from reputable sources, 
the AJO does not investigate the offers made and assumes no responsibility concerning them. 


We also reserve the right to decline, withdraw or modify advertisements at our discretion. Every care is taken to avoid mistakes but 
responsibility cannot be accepted for clerical or printer errors. 


Inquiries about Box advertisements: Replies or contact cannot be handled through the AJO by telephone. The Journal is not 
permitted to divulge the identity of advertisers who have their mail sent care of AJO. If further information about an ad of this type is 


desired, correspondence should be addressed directly to the advertiser in this manner. 


CL) SAMPLE ONLY 


John Brown, M.D. 
1234 Medical Drive 
Chicago, IL 60600 


Box 199 


American Journal of Ophthalmology 
Tribune Tower, Suite 1415 


435 N. Michigan 
Chicago, IL 806 


11 


In answering a box number ad, please be sure you have addressed your envelope properly and with the correct box number. 





CLASSIFIED ADVERTISEMENTS 


FOR SALE: Scottsdale, Arizona ophthalmology practice with 
or without equipment. Small practice ideal for semi-retired 
doctor or young M.D. for future growth. Box 246 AJO 


OPHTHALMOLOGIST: Board certified (or Board-eligible) 
wanted for 25 man, multispecialty group. Florida W. 
Coast. Guaranteed minimum. Box 247 AJO 


OPHTHALMOLOGIST: 30, well trained, with good microsur- 
gical experience, seeks solo or hospital based practice in 
southeast or midwest, available July 1980. Box 248 AJO 


OPHTHALMOLOGIST: 36, board certified, married, seeks a 
relocation opportunity. Will purchase existing practice or 
consider association. Box 249 AJO 


OPHTHALMOLOGIST: 30, board eligible, graduate of top 
university residency, wishes to purchase practice in north- 
ern Long Island or southern Connecticut. Box 250 AJO 


OPHTHALMOLOGIST: 30, board eligible, completing top 
oculoplastic fellowship in N.Y.C. desires association with 
one or more ophthalmologists in N.Y.C. suburbs or in 
southeastern Florida. Box 251 AJO 


OPHTHALMOLOGIST: Board Certified with seven years solo 
practice experience seeks opportunity for association or 
group practice on East Coast or in Florida. Equipment 
available. Box 252 AJO 


WANTED: Board eligible or certified ophthalmologist to join 
two man practice in Eastern North Carolina. Excellent 
facilities, new hospital, salary and benefits leading to 
partnership. Box 253 AJO 


OPHTHALMOLOGIST: Excellent university residency, experi- 
ence in microsurgery seeks solo, associate, partnership or 
hospital affiliated opportunity. Greater New York, New Jer- 
rae Connecticut preferred, all areas considered. Box 254 


WANTED: Ophthalmic photographer, preferably with visual 
field and ultrasonography experience for growing retinal 
practice in Phoenix, Arizona. Box 260 AJO 


FOR SALE: Ophthalmology practice to tage over in southern 
at England. Must relocate. All new equipment. Box 261 
AJ 


WANTED: Well trained young ophthalmologist to join busy 
ophthalmic practice in Connecticut. Excellent opportunity 
for partnership. Box 262 AJO 


PEDIATRIC OPHTHALMOLOGIST: Married, completing fel- 
lowship June 1980, seeks university position and/or asso- 
ciation in southeast or southwest. Box 263 AJO 


WANTED: Pediatric ophthalmologist or oculo-plastic surgeon 
to join two established ophthalmologists in Albuquerque, 
New Mexico. Box 264 AJO 


FOR SALE: Miami, Florida. Active ophthalmology practice. 
Large, attractive office, with new equipment in modern 
medical building. Box 265 AJO 


WANTED: Ophthalmologist to join 42 physician multispe- 
cialty clinic in university town. New 73,000 sq. ft. clinic 
adjacent to new 166 bed hospita!. Contact Darrel Bibler, 
Jr., M.D., The Corvallis Clinic, 3680 NW Samaritan Dr., 
Corvallis, OR 97330 


OPHTHALMOLOGIST: To join active established medical and 
surgical practice in a young, multi-specialty clinic. Small 
college community in Appalachian Mountain foothills with 
outstanding family living. Attractive compensation pack- 
age and working conditions. Contact: Richard A. Callis, 
Administrator, Morehead Clinic, 234-R Flemingsburg 
Road, Morehead, KY 40351. 


FOR SALE: Charles Ultrascan realtime B-scan for ophthal- 
mology. Used one year. Two transducers. Axial length 
A-mode available. Jana Miller, Wolfe Clinic, Marshalltown, 
IA 50158. (515) 752-1565. 


OPHTHALMOLOGIST: Board eligible or board certified with 
subspecialty training in neuro-ophthalmology (will con- 
sider other subspecialties as v wanted to join 135 
pacan, multispecialty group with an adjacent 447 bed 

ospital. New clinic building recently completed. Gunder- 
sen Clinic, Ltd. is in a progressive community with ex- 
panding university and private college. Population 50,000. 
Cultural and recreational facilities. Beautiful setting; good 
schools. Excellent pension program, no investment re- 
quired. Service organization. Write: J. Michael Hartigan, 
M.D., Chairman, Personnel Committee, Gundersen Clinic, 
Ltd., 1836 South Avenue, La Crosse, WI 54601 


WANTED: Vitreo-Retinal Surgeon to join two general 
ophthalmologists in actively growing Southern California 
multispecialty group practice. Contact N. Halverson, Ad- 
ministrator, Riverside Medical Clinic, Riverside, CA 
92506, 714-683-6370. 


PEDIATRIC OPHTHALMOLOGIST: Southern Indiana (im- 
mediately adjacent to Louisville, Kentucky) ophthal- 
mologist is seeking a fellowship-trained pediatric ophthal- 
mologist. For further information contact Dr. Maurice 
John, Jr.. John-Kenyon Center, 1305 Wall Street, Jeffer- 
sonville, Indiana 47130. 


OPHTHALMOLOGY, COLLEGE OF MEDICINE: The expanding 
College of Medicine at King Faisal University in Dammam, 
Saudi Arabia is seeking qualified clinical faculty in 
Ophthalmology for the 1980-1981 academic year. Salaries 
are competitive; ¢omparable to other Saudi universities. 
Benefits are excellent. Contracts are one year and renew- 
able. Language of instruction is English. Send curriculum 
vitae with telephone numbers, and three references to: Dr. 
Tawfiq Tamimi, College of Medicine, King Faisal Univer- 
sity, c/o Saudi Arabian Educational Mission, 2221 West 
Loop South, Houston, TX 77027. 







BELROSE REFRACTING EQUIPMENT COMPANY 
3911 W. North Avenue Chicago, IIl. 60647 
(312) 772-7500 


We Buy and Sell the Finest NEW and USED 
Refracting Equipment 
We will pay Top Dollar for your complete 
offices. 


WANTED: Optometrist seeking ophthalmologist to do busi- 
ness with in West Virginia. Send resume to Dr. John Au- 
ville, 323 Ramsey Street, P.O. Box 4040, Bluefield, West 
Virginia 24701; or call (304) 327-7018. 


WANTED: Fast growing Houston industrial practice needs 
pediatric ophthalmologist. Use my equipment, share 
Space, separate practice. Dr. Moorhead, 9343 North Loop 
East #310, Houston, Texas 77029. (773) 674-0876. 


FOR SALE: Topcon TRC-SS Stereo Retinal Camera. One 
frame per second fluroscein capability . Contact C. Tesar, 
M.D. (605) 343-3397. 


SEATTLE: Opening for seventh ophthalmologist for multispe- 
cialty staff of 300 physicians. Referral-only, pathology- 
oriented practice in a prepaid health plan with 270,000 
enrolled members. Information on the position available 
by contacting R. McAlister, M.D., 200 15th Avenue East, 
Seattle, WA 98112. 


OPHTHALMOLOGY PRACTICE: Broad based with primary 
care group. Northwestern Wisconsin community border- 
ing Northern Wisconsin lakes, streams, ski facilities. Has 
new 75 bed hospital and new clinic. Ten man family prac- 
tice group with internist and general surgeon expanding to 
secondary care. Contact Lloyd R. Cotts, M.D., (715) 
tee 1020 Lakeshore Drive, Rice Lake, Wisconsin 
54868. 


FACULTY POSITIONS AVAILABLE: The Pennsylvania State 
University Medical School of the Milton S. Hershey Medi- 
cal Center invites applications for full-time faculty posi- 
tions in Ophthalmology at the Assistant Professor level. 
Candidates should have one or more years of fellowship 
training in a sub-specialty area. Inquiries, along with a 
current curriculum vitae and bibliography should be sent 
to: Barton L. Hodes, M.D., Professor and Head, Division 
of Ophthalmology, Pennsylvania State University Medical 
School, Milton S. Hershey Medical Center, Hershey, PA 
17033. The Pennsylvania State University is an equal op- 
portunity employer. 


OPHTHALMOLOGISTS: Need a change of life style? Or a new 
practice situation?? One of our hundreds of openings na- 
tionally is probably the one you are looking for! We confi- 
dentially match your geographical, financial, and practice 
requirements to our many openings and give you detailed 
information on practice situations that meet your require- 
ments. There is no charge or obligation to you. Call 
Durham Medical Search, 717-K Statler Office Building, 
Buffalo, NY 14202. (716) 852-5911. 


RETINAL FELLOWSHIP: Available July 1, 1980. Medical re- 
tina, sickle cell disease, fluorescein angiography, and 
photocoagulation with some retinal-vitreous surgical ex- 
posure. Contact: Lee M. Jampol, M.D., Illinois Eye and 
Ear Infirmary, 1855 W. Taylor Street, Chicago, IL 60612, 
(312) 996-7831, 7832. 
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Surgidev Means 
Quality Intraocular Lenses 


Style 10 


Style 17A 


Style 10 Anterior Chamber Lens is made entirely from pmma. 
This light-weight lens has a 0.5mm vault to minimize iris chafe 
without danger of endothelial touch. Only one iridectomy is re- 
quired due to the large openings inside the loops and the absence 
of solid footplates. The flexibility of the loops allow for easier 
insertion and contribute to less postoperative tenderness. Ask for 
the Style 10 implant procedure by Larry G. Leiske, M.D. 


Styles 17 & 17A Posterior Chamber Lenses have 5/0 poly- 
propylene loops and are 13mm long. Style 17 loops lie in the optic 
plane while Style 17A loops lie at a 10 degree angle above the optic 
plane. Positioning holes on the horizontal axis facilitate easier 
placement in the posterior chamber. 


Style 2 Iris Suture Lens is a perennial favorite. Made entirely 
from pmma, this lens can be used after either an intracapsular or 


Surgidev lenses are carefully inspected to meet the highest quality standards. 


Style 17 





extracapsular cataract extraction. Like all Surgidev lenses, the 
loops are thermally fused to the optic. 


So the next time you need an intraocular lens, remember 
Surgidev means QUALITY. 


Surgidev Corporation 
1528 Chapala Street 
Santa Barbara, CA 93101 


CAUTION: Investigational Device limited by Federal Law to investigational use 
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Treatment: often a simple procedure 





with Blephamide 


(sulfacetamide sodium 10.0%, prednisolone acetate 0.2%, 
phenylephrine HCl] 012%) Liquifilni Sterile Ophthalmic Suspension 


e anti-infective ° soothes, lubricates, hydrates 
e anti-inflammatory e prolongs contact time 

e decongestant e extra benefits provided only 
e fast and effective by Liquifilm® (polyvinyl 

e a hard combination to beat alcohol 1.4%) 
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requires further investigation 
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5) Should be used with caution in the presence of narrow angle glaucoma. 6) Reports in the literature indicate tha® posterior subcapsular 
lenticular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids USE IN PREGNANCY: 
Safety of the use of topical steroids during pregnancy has not been established ALSO AVAILABLE: Blephamide® S.O P® Sterile Ophthalmic 
Ointment, (sulfacetamide sodium 10 0%, prednisolone acetate 0 2%) 3 5 gm PRECAUTIONS: Ophthalmic ointments may retard cornea! healing 
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At last 


an Automated Refractor 


that truly 
reduces the 
number 


of refractions 
you perform 
personally 


Until now you had little choice. 

You could perform all the refractions yourself from start 
to finish, or buy a staff-operated auto-refractor to pro- 
vide a starting point for the rest of the examination. In 
either case, there was no way to actually reduce the 
number of refractions you personally performed. 
We've changed all that. 

The American Optical SR III Subjective Refractor can 
truly reduce the number of refractions you perform. 
The SR III is unique among automated refractors —it’s a 
staff operated subjective refractor which also provides 
visual acuity. Not only are the findings highly accurate, 
but they are confirmed by the patient through V.A. —just 
like a conventional refraction. And because the SR III 
refractive procedure is delegated to staff, this means 
fewer refractions performed by you. 

For example. 

Suppose your practice consists of a large number of 
“no-change” patients — those who do not need, and do 
not expect, new glasses. Studies show this group may 
comprise between 25-45% of your practice. The SR III 
identifies these patients and makes a refraction by you 
unnecessary. Since the instrument provides V.A. for 
both aided and unaided vision, you have the data to 
confidently state that a new Rx would not significantly 
improve the patient's vision. Or suppose your practice 
consists of a high number of IOL, cataract, or contact 
lens patients. The SR III excels with these repetitive and 

















time-consuming follow-ups and provides exactly what 
you need —a status report. 

Setting the record straight. 

It is simple fact that no present automated refractor, 
including the SR III, will fully handle your most difficult 
refractions. But by eliminating many of your routine ar 
repetitive refractions, the SR III frees you to spend mo! 
time with the problem patient, or just to see more 
patients. Our claim is modest — it's also truth. 

Least expensive, most compact. 

The SR III fits both your budget @nd your space. 


Now What? 
If what we say makes sense, you owe it to yourself 


to see how the SR III can work in your own situation. 
Simply tear out the coupon and mail to American 
Optical, 14 Mechanic St., Southbridge, MA 01550. 
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American Optical Corporation 
Department 4649 

14 Mechanic St 

Southbridge, MA 01550 


Yes, I'd like to know more about the AO SR III 
Please provide more information 
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than pilocarpine. 


pinephrine: 

simple (open angle ) 
laucoma, a traditional 
erapy of choice 


First Line therapy: unlike pilocarpine, epinephrine 
does not produce miotic blurring. Unlike beta block- 
ers, epinephrine provides efficacious therapy at 
minimal patient prescription costs. 


And concomitant therapy: epinephrine maintains 
control of IOP when timolol begins to allow drift. 
And epinephrine may produce less local irritation 


ppy/N: 


he epinephryl borate complex formulation of choice 





omfort 





ppy/N offers physiologic pH (7.4) in a 100% free (non-ion- 
ed) epinephrine base. Patient experiences comfort. 
ompare this to the stinging often encountered with 
he acidic formulation of epinephrine hydrochloride. 





fficiency 











Economy 


The smaller quantity of instillation is efficacious and 
results in patient savings. 
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raunfelder’ reports that 20 uL constitutes approximately 
he maximum drop the cul de sac can hold without solu- 
‘ion waste. The Eppy/N dropper system dispenses a 26 ul 
drop. Compare this drop-delivery efficiency with the 
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overage 52 uL epinephrine hydrochloride drop. 








Narnings: Should not be em- 
dloyed where the nature of the 
jlaucoma has not been clearly 
astablished. Contraindicated in 
yarrow angle glaucoma. Use with 
saution in hypertension. Maculo- 
dathy with associated decrease 
n visual acuity may occur in the 
aphakic eye. If this occurs, dis- 
sontinue administration promptly. 


\dverse Reactions: Prolonged 
jse may produce extracellular 
digmentation in the palpebral 
sonjunctiva which is innocuous, 
2n rare occasions, systemic side 


effects have been observed. 
These include occipital head- 
aches, palpitation, paleness, 
acceleration of heartbeat, trem- 
bling and perspiration. 


Dosage: One or two drops in 
each eye. preferably at bedtime 
or as directed. The frequency of 
instillation should be titrated 
tonometrically to the individual 
response of each patient. This 
requires direct and continuous 
medical supervision. When used 
in conjunction with miotics, the 
miotic should be instilled first 


3oger WP: Timolol: Short Term “Escape” and Long Term “Drift” ANN OPHTH 11:8(1239) 1979 
‘homas JV, Epstein DL: Transient Additive Effect of Timolol and Epinephrine in Primary 
Dpen-Angle Glaucoma: Glaucoma Clinical Research Center, Massachusetts Eye and 
tar Infirmary, Harvard Medical Schogi, Boston Mass 

Fraunfeider FT et al: Research Leads to More Effective Ways of Administering Eyedrops 


JAMA 236: 21 Nov 22 1978 





©) 9979 Bornes-Hind Pharmaceuticals. Inc 


“Approximate average drops per bottle tested 
**U.S. average price to pharmacy in 1979 








EPPY/N. In simple (open angle) giaucoma, the 
preferred epinephrine. 
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FML (fuorometholone) 01% takes the heat 
off postoperative inflammation. 


Inflammation following surgery can be 


tated the discontinuation of steroid therapy.' 
sight-threatening. FML” (fluorometholone) 


Another post-cataract extraction study 


helps prevent potential complications by 
reducing inflammation —promptly and 
effectively. A clinical study of almost 
400 surgical procedures showed that flu- 
orometholone significantly reduced the 
incidence of corneal graft rejection and 
post-cataract extraction complications! 

And what’s more, FML has a high margin 


reported higher pressures with dexameth- 
asone than with FML? 

Patient comfort is another reason to choose 
FML. The Liquifilm® vehicle soothes and 
lubricates ocular tissues and doesn’t inter- 
fere with epithelial regeneration. 


FML (fluorometholone) 


of safety. In the same study, there were no 
cases of pressure increases that necessi- 


works well under pressure. 





INDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. 
CONTRAINDICATIONS — Acute superficial herpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other 
viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the constituents of this medication. WARNINGS 

Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lamp microscopy 
is mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior sub- 
capsular cataract formation, or may aid in the establishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. 
In those diseases causing thinning of the cornea or sclera, perforation has been known to occur with use of topical steroids. Acute purulent 
untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not been 
demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not 
been established. PRECAUTIONS — As fungal infections of the cornea are particularly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be suspected in any persistent corneal ulceration where a steroid has been used or is in use. Intra- 
ocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field defects, 
posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. 
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OPHTHALMIC PATHOLOGY 
FELLOWSHIP AVAILABLE 


DEPARTMENT OF OPHTHALMOLOGY, 
UNIVERSITY OF PENNSYLVANIA 


SCHEIE EYE INSTITUTE, 
PRESBYTERIAN-UNIVERSITY OF 
PENNSYLVANIA MEDICAL CENTER 


Applications are invited for a National Eye Insti- 
tute training fellowship in experimental ophthal- 
mic pathology, starting 1 July 1980. The fellow- 
ship program runs for two years. Emphasis is 
placed on acquiring skills in the performance of 
experimental ocular pathology. Concurrently, a 
broad understanding of ophthalmic pathology is 
fostered. All facilities at the Scheie Eye Institute, 
the Presbyterian-University of Pennsylvania 
Medical Center and the University of Pennsyl- 
vania are available for training and learning of 
specialized research skills. Those interested 
should direct inquiries, and send an up-to-date 
curriculum vitae and bibliography to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 
Chairman, Department of Ophthalmology 
University of Pennsylvania- 
Presbyterian Medical Center 
51 North 39th Street 
Philadelphia, PA 19104 





\ ISTTUNnyarozoine MLI) 
„an excellent 
vasoconstrictor 
among ophthalmic 
solutions 





Dispensing Information 


Composition: Tetrahydrozoline hydrochloride 
0.05%; sodium chloride; boric acid; sodium 
borate; with benzalkonium chloride 0.01% and 
disodium ethylene diamine tetraacetate 0.1% 
added as preservatives. 


Uses: For fast, lasting relief from minor irritation of 
eyes due to Dust-Smoke-Smog-Contact Lens 
adaptation (after removal of lenses). 


Plant Allergies such as hay fever and rose fever. 
Minor eye irritation from or due to night driving, 
reading, T.V., sewing, swimming, wind and sun 
glare. 


Refreshes, soothes and helps relieve redness 
caused by minor irritations. 


Warning: Use only in the eyes. If relief is not ob- 
tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician. Infection, pus, draining, foreign 
body inthe eye, any mechanical, chemical, heator 
other injury to the eye require the immediate atten- 
tion of your physician. As with other eye medica- 
tions, Visine should not be used by individuals with 
glaucoma or other serious eye diseases. 

Parents: Keep this and all other medications out 
of the reach of children. Before using with chil- 
dren, consult your physician. 

Directions: Place | or 2 drops in each eye two or 
three times a day as directed by physician. Visine 
is produced under sterile conditions. 


Visine® $ 
professional samples | 
on request 

To receive free samples (twenty-four %-OZ. 
Visine samples) for your patients, just fill out i 
the coupon below: AJO 2-80 i 
Name — n _ i 

Please print 

Address = aoe — i 
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Mail to: Visine Redemption Center 
Leeming Division, Pfizer Inc. 
100 Jefferson Road, Parsippany, NJ 07054 
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2 problem: 


to relieve hyperemia caused 
inor eye irritation. 


The treatment: 


Recommend Visine? (Tetrahydroz- 
oline HCl), a safe and effective 
treatment used in millions of 


The relief: 


With Visine? the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramatic. 


cases of minor eye irritation. 


sine’ (Tetrahydrozoline HCl) ... 
excellent vasoconstrictor 
ong ophthalmic solutions. 


esults seemed to indicate that — Tetra- 
drozoline Hydrochloride — is an excellent 
Dhthalmic decongestant...” 


bssmann and Lehman— 
erican Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 







ectively relieves ocular 
ongestion with a low incidence 
undesirable side effects. 


After the effects of vasoconstriction had sub- 
ded the eyes did not become more red than 
eviously, indicating the absence of rebound 
osodilation.” 


ossmann and Lehman— 
erican Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


ere was complete absence of undesirable 
de effects..No untoward changes occurred 
| the conjunctiva or other ocular tissues re- 
ardless of the length of time tetrahydrozoline 


fas used.” 
|. Stokes—Journal of A.M.A. Georgia, 340-341, November 1958. 


In addition to its excellent decongestant 
ction, which provided prompt symptomatic 
lief, an important feature of Tetrahydrozoline 
1ydrochloride) is its low incidence of side ef- 
2Cts...limited to a mild stinging sensation in 


1% of the patients.” 
C. Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
rovided by the low number of adverse reac- 
on complaints received. In each of the last 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients had 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 
by rebound hyperemia. 


Double-blind evaluation of Visine—relief of symptoms of eye fatigue 
and irritation. Study #0152-8/72, February 1973. 


ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for- 
mulated to have a pH of 6.2-6.5 and a low buf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 

©1979 Pfizer inc 
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For the best 


possible results... 
the best possible 
Slit Lamp... 
the SL'900° 


When it comes to providing the best possible 
patient care, the real thing is needed, the 
best possible Slit Lamp... the SL-900® by 
Haag-Streit. To experience optical resolution 
as it really should be... to observe details 
with the truly finest slit system... and to arri- 
ve at an unquestionably assured diagnosis, 
rely on the original. The finest skills can only 
be excercised with the finest instruments. 
Such instruments cost more because they do 
more. Over 10,000 U.S. Haag-Streit SL-900® 
users know what this means. If you don't, 
move up now to the original. Contact us for 
full details on the SL-900® and a free copy of 


















Haag-Streit Service, Inc. 

Haag-Streit’s book, «On Slit Lamp Microsco- Subsidiary of Haag-Streit AG., Berne, Switz 
py», or get in touch with your local Haag- 6 Industrial Park, Waldwick, New Jersey 0; 
Streit distributor. (201) 445-1110 
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opens a new world 


The name synonymous with superior 
intraocular surgical equipment is 
Ocutome'/Fragmatome™ It was the 
first microsurgical system to permit 
bimanual control and to feature the 
smallest (20-gauge) suction-cutter 
probe. Cooper Medical Devices 


oes (0/0 (@ 
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now continues this tradition of setting | 


standards through revolutionary 
designs, with the introduction of 
Ocutome' ll/Fragmatome™ Il. 


Precision Footswitch Control 
Working on a linear principle, the 
newly designed optional footswitch 
control delivers full-range suction 
capabilities in infinitely variable 
increments from O to a pre-set maxi- 
mum (up to 300 mm Hg). Simple to 
operate, the two-pedal arangement 
dovetails the functions of the 
Ocutome’ Il and the Fragmatome™ Il. 
This allows the system to be used as 
an I/A instrument, a tissue suction 
cutter or a lens fragmentation unit 
Especially when suction can affect 
the outcome—as in cortical tissue 
removal prior to IOL insertion—the 
Charles Linear Suction Footswitch 
Control provides the required level of 
precise control for safe and success- 
ful manipulation 


Precision in Design and Function 
From its functionally elegant exterior 


to its highly responsive electronic 
Circuitry, the system says precision. 
An optional built-in illumination 
module with fluorescein filter stream- 
lines the system. Two suction valves 
allow concurrent attachment of the 
Ocutome’ Probe and the improved 
Fragmatome™ Handpiece, making 
both ready for immediate use. The 
Console’s lighted panels (LEDs) 
simultaneously display the pre-set 
maximum and actual suction levels 
in metric units. The cutting speed 

is fully variable from 60 to 480 
cuts/minute. Other features bring 
added convenience. For quick 
availability, many of the procedure- 


related items are contained in sterile, 


pre-packaged Disposa-kits” This, 


= 
"S5 


l 
i 


g enan 
AN 


a>) 


@ | | 






precision. 


together with a new probe steriliza- 
tion tray (which allows accessories 


| to be wrapped and stored sterile), 


means that the unit is always ready 
for immediate emergency use. The 
Disposa-Bottle™ collection system 
also facilitates sterile tissue sampling 
and features a shut-off float to pre- 
vent bottle overflow 


Precisely The Same Features 

The features of the Ocutome 
Fragmatome™ System—that put it 
light-years ahead of anything in its 
field and made it the choice for 
anterior-segment surgery—have not 
been changed. Yet the redesigned 
features add immensely to the 
system's flexibility, convenience and 
precision in procedures such as 
capsulectomies, anterior vitrec- 
tomies, pupillary reshaping and 
retro-JOL membrane removal. Of 
course, our commitment to total 
support through technical and edu- 
cational services and ongoing R&D 
remains constant 


For more information on the Ocutome* Il/Fragmotome 
ll System or to receive our newsletter or workshop 
schedule, write us or call toll-free: (800) 227-0591 

in California call (415) 568-6800 


Cooper Medical Devices 
Berkeley Bio-Engineering 
600 McCormick Street, San Leandro, CA 94577 
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i€ easily through tissue, 
snugs down and holds. 


SSN Coated for ultra smoothness with polyglactin 370 and calgon stearate. 
-= = Reduces tissue drag in muscle and cataract procedures. Knot tension adjusts 
for prees placement. New COATED VICRYL suture-smooth all the way. 





| Innovators in wound closure — 
© ETHICON, INC. 1979 re ieee 
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VICRYL* 
(Polyglactin 910) Suture 


SYNTHETIC ABSORBABLE SUTURE 


Coated VICRYL* 
(Polyglactin 910) Suture 


Coated with Polyglactin 370 anc Calcium Stearate 
SYNTHETIC ABSORBABLE SUTURE 


DESCRIPTION 

VICRYL (polyglactin 910) synthetic absorbable suture ts prepared 
from a copolymer ot glycolide and lachde These substances are 
derived respectively from glycolic and lactic acids The empirical 
formula of the copolymer is (C2H702)m(C3H4QO2)n 


Coated VICRYL synthetic absorbable suture is prepared by coating 
the VICRYL (polygiactin 910) suture material with a mixture composed 
of equal parts of a copolymer of glycolide and lactide (polyglactin 370) 
and calcium stearate 


These sutures are sterile, inert. nonantigenic, Nonpyrogenic. and elicit 
only a mild tissue reaction during absorption The braided and mono- 
filament sutures are colored violet to enhance visibility in tissue The 
braided suture is also available undyec (natural) 


VICRYL and Coated VICRYL sutures differ trom USP maximum 
diameter requirements by less than 0 05mm 


ACTIONS 

Two important characteristics describe the in vivo behavior of absorb- 
able sutures firsi, tensile strength retention. and second, the absorp- 
tion rate (loss of mass) 


Subcutaneous tissue implantation studies of both VICRYL and Coated 
VICRYL suture in rats show at two weeks post-impiantation approxi- 
mately 55% of its original tensile strength remains, while at three 
weeks approximately 20% of its orginal strength is retained 


Intramuscular implantation studies in rats show that the absorp- 
tion of these sutures is minimal until about the 40th post-implantation 
day. Absorption is essentially complete between the 60th and 90th days 


INDICATIONS 
VICRYL and Coated VICRYL synthetic absorbable sutures are in- 
tended for use as absorbable sutures or ligatures 


CONTRAINDICATIONS 
These sutures, being absorbable. should not be used where extended 
approximation of tissues under stress is required 


WARNINGS 

The satety and effectiveness of VICRYL (polyglactin 910) and Coated 
VICRYL sutures in neural tissue and in cardiovascular tissue have not 
been established 


Under certain circumstances. notably orthopedic procedures, immo- 
bilization by external support may be employed at the discretion of 
the surgeon 


Do not resterilize 


PRECAUTIONS 

The VICRYL suture knots must be properly placed to be secure Place 
the first throw in precise position for the final Knot, using a double loop 
tie the second throw square. using horizontal tension, additional 
throws are advisable 


Coated VICRYL sutures, which are treated to enhance handling char- 
acteristics. require the standard surgical technique of flat and square 
ties with additional throws if indicated by surgical circumstance and 
the experience of the surgeon 


Skin and conjunctival sutures remaining in place longer than 7 days 
may Cause localized irritation and should be removed as indicated 


Acceptable surgical practice must be followed with respect to drain- 
age and closure of infected wounds 


ADVERSE REACTIONS 
Reactions reported in clinical trials which may have been suture related 
have been minimal. These include skin redness and induration, rare 
instances-of hemorrhage. anastomotic leakage, wound separation in 
the eye. and abscesses 


DOSAGE AND ADMINISTRATION 
Use as required per surgical procedure 


HOW SUPPLIED 

VICRYL sutures are available sterile as braided dyed (violet) strands 
in sizes 9-0 thru 3 (metric size 0 3—6) and undyed (natural) strands in 
sizes 8-0 thru 3 (metric size 0 4—6). in a variety of lengths. with or with- 
out needles, and on LIGAPAK ligating reels. VICRYL sutures, mono- 
filament, dyed (violet) are available in sizes 10-0 (metric size 0 2) and 
9-0 (metric size 0.3), in a variety of lengths with needles 

Coated VICRYL sutures are available sterile. as braided dyed (violet) 
and undyed (natural) strands in sizes 8-0 thru 2 (metric size 0 4—5). in 
a variety of lengths, with or without needles. and on LIGAPAK ligating 
reels 

Both VICRYL and Coated VICRYL are also available in sizes 4-0 thru 1 
(metric size 1 5—4) attached to ATRALEASE CONTROL RELEASE 
removable needles 


998414 Made inĝ S.A 
Trademark 
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Announcement of the 


Twentieth Annual Instructional Course 
In Contact Lens Fitting 


Friday and Saturday, March 28-29, 1980 


NEW ORLEANS 
Sponsored by 


The Rudolph Ellender Medical Foundation 


In conjunction with 


The Louisiana State University Eye Center 


Endorsed by 


The Contact Lens Association 


Of Ophthalmologists 


A.M.A. —Approved as 


Continuing Medical Education Program 
(Sixteen Hours Credit in Category !) 


PLACE: 
TUITION: 


FACULTY: 


TOPICS: 


Pre-Course 


Basic Lectures: 


Basic Lectures: 


Post-Course 
Modification 


Seminar: 


Fairmont Hotel, New Orleans 


$225.00 (Please make check payable to 
Rudolph Ellender Med. Fd. 
Mail to 136 S. Roman, New Orleans 
70112 U.S.A.) 


JOS. A. BALDONE, M.D., New Orleans 
OLIVER H. DABEZIES, JR., M.D. New Orleans 
MILES H. FRIEDLANDER, M.D., New Orleans 
RICHARD J. HESSE, M.D., New Orleans 
FRANK B. HOEFLE, M.D., New York City 
BREIN HOLDEN, PH.D., Kensington, Australia 
GEORGE H. JONES, M.D., Baton Rouge 


HERBERT E. KAUFMAN, M.D., New Orleans 
DAVID M. METZNER, M.D., New Orleans 
WHITNEY G. SAMPSON, M.D., Houston, Texas 
EDWARD L. SHAW, M.D., Phoenix, Arizona 
TOM F. SPRING, M.D., Kew, Australia 

LOUIS A. WILSON, M.D., Atlanta, Georgia 


Conventional hard and soft contact lenses, 
and extended wear contact lenses. 


4 hours on the basics of hard and soft con- 
tact lens fittings on Thursday afternoon, 
March 27, 1980—Additional tuition $50.00 


By Industry—no additional fee, Friday and 
Saturday evenings, March 28-29, 1980. 


Sunday, March 30, 1980—8:00 a.m. 'til 
12 noon—Hard Lens 

Modification Course with audience 
participation—Limit 36 
Persons—Additional tuition $50.00 


FOR FURTHER INFORMATION CONTACT: 


Jos. A. Baldone, M.D. 
L.S.U. EYE CENTER 
136 So. Roman 
New Orleans 70112 U.S.A. 
Ph: (504) 568-6839 


SPECIAL CONVENTION HOTEL RATES 


LADIES DAY ACTIVITIES: 
Usually French Quarter and 
Garden District Tour 
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C Because of your specialized knowledge 
and training, we believe that only you 
should prescribe the Cortisporin® ophthal- 
mic products—and that’s why they are pro- 
moted only to ophthalmologists. 

O For your patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
f signs and symptoms of inflammation and 





f inhibits corneal neovascularization. 

i ; L] Economical, too, with the two sterile 
| forms providing convenient day and night 
' 2 coverage at lower cost than most other 
{ ei major brands of similar activity. 


Cortisporin’ Ophthalmic 
Suspension Sterile 

(Polymyxin B— Neomycin— Hydrocortisone) 

Cortisporin® Ophthalmic Suspension Each cc. contains: Aerosporin® brand Polymyxin B Sulfate, 


(Sterile) 10,000 Units; neomycin sulfate (equivalent to 3.5 mg. 











neomycin base), 5 mg.; hydrocortisone, 10 mg. (1%); 
thimerosal (preservative), 0.001%. 
The vehicle contains the inactive ingredients cetyl alcohol, 
glyceryl monostearate, liquid petrolatum, polyoxyl 40 stearate, 
propylene glycol and purified water. 
Qu r & e Cortisporin’ Ophthalmic 
Ointment Sterile 
g (Polymyxin B— Bacitracin — Neomycin — Hydrocortisone) 
Each gram contains: Aerosporin® brand Polymyxin B Sulfate 
PA 5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 mg 
(1%); special white petrolatum qs. 


Cortisporin® Ophthalmic Ointment 


(Sterile) *INDICATIONS: Based on a review of these drugs by the National Academy of 
4 Sciences — National Research Council and/or other information, FDA has classi- 
fied the indications as follows 


| “Possibly” effective: For the treatment of nonpurulent bacterial infections of 
à á the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is indicated as in non 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super 
ficial chemical and thermal burns of the cornea 

Final classification of the less-than-effective indications requires further inves 
tigation 





è CONTRAINDICATIONS: These products are contraindicated in acute purulent con 
: junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves. posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medica|gliterature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind 


Complete literature available on request from Professional Services Dept. PML 


ag / Burroughs Wellcome Co. 


Research Triangle Park 
North Carolina 27709 
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s 
This instrument 


was unheard Ko) San 
just a few. years ago. 


Today this Shephard forceps is a basic 
instrument in the dynamic area of intraocular 
lens implantation. 


At American V. Mueller we are constantly working with 
you to develop new instruments for the latest in 
ophthalmic surgery. And we go beyond development 
and innovation by backing our products with quality, 
wide selection and service. 


Our Armarium for Ophthalmic Surgery is a collection 
designed to keep you abreast of basic patterns and 
current innovations in ophthalmic instrumentation. 
Please call today for your copy. 


American V. Mueller. Division of American Hospital Supply presni 
6600 West Touhy Avenue, Chicago, Illinois 60648. 
Toll-free, 800/323-4382. In Illinois, call collect, 312/774- 6800. 


American V. Mueller oe 
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Permalens® Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision corection. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and 
dimensional stability. These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the cornea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patients eyes. Patients have 





reported, in fact, they're the next best 
thing to wearing no lens at all. 

Easy to fit, Permalens® Contact 
Lenses are available in a range of 
powers from +11.00 to +17.00 
diopters. And with just four param- 
eters, the lens fits most comeal sizes 
and curvatures. 

Maintenance, too, is uncompli- 
cated. Since Permalens® Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The preferred 
regimen is Preflex®/Flexsol*/Normol® 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clérz® or Adapettes® eye drops 
are available. 

Patient comfort and convenience 
...clinically proven safety... easy 
fitting ... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens® as the 
extended-wear lens. 


Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information. see next page 


Now available nation-wide. For 
details, contact your representative 
or call: 


CGoper 


Cooper Laboratories, Inc. 
Permalens Division 

265 N. Whisman Road 

Mountain View, California 94043 
(800) 227-8170 

In California: (415) 968-1630 

or (800) 982-5832 


© 1980. Cooper Laboratories, inc 
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Mermalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 





DESCRIPTION 


The Permalens® (perfilcon A) Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material, perfilcon A, 

is a terpolymer of 2-hydroxyethy! methacrylate, N-vinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as a crosslinking agent. The hydrated lens consists of 29% 
perfilcon A and 71% water by weight. The gas permeability of 
Permaiens® Hydrophilic Contact Lenses, using the Fatt method! 
has been determined to be: 42.0 x 10°’ cm?*ml O2/sec*mi*mm Hg 
at 36°C 


ACTIONS 


When placed on the human cornea, the hydrated Permalens* 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias 


INDICATIONS AND USAGE 


Aphakia 
Permalens® (perfilcon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes. 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


CONTRAINDICATIONS 


Permalens® Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions: 


1. Acute and subacute inflammations of the anterior segment 
of the eye 

2. Any eye disease which affects the cornea or conjunctiva 
3. Insufficiency of lacrimal secretion 

4. Corneal hypoesthesia. 

5. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses 


WARNINGS 


Abrasions and Infections 

If a lens becomes less comfortable than it was when it was first 
placed on the wearers cornea, the lens should be removed and 
inspected for the presence of a foreign body, lens coating, 
deposits, or lens damage. If examination of the patient's eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, ja lens should be removed immediately and a physician 
consulted. 


Patients should not be fitted with Permalens* 
Hydrophilic Contact Lenses during the post-operative te AF until, 
in the opinion of the surgeon, the eye has healed completely. 


Medications and Eye Drops 

Permaiens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
lenses are disinfected with the thermal disinfection system, they 
may be stored in PERMASOL” Rinsing and Storage Solution 
(sterile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILNSOAK® Sterile 





Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL* Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride, 
sodium borate, boric acid, polyvinylpyrrolidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%). 


Only the above solutions and the following may be used with 
Permalens* Hydrophilic Contact Lenses 


1. PREFLEX® Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% anc 
edetate disodium 0.2%). 

2. NORMOL® Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chloride, sodium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.001%, edetate disodium 
0.1% and chlorhexidine 0.005%). 

3. CLERZ® Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium 0.1% and Thimerosa! 
(Lilly) 0.001%). 

4. ADAPETTES® Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase® (polyvinylpyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%) 


No conventional (hard) contact lens solution should be used 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear 


WEARING RESTRICTIONS 


Permalens* (perfilcon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of noxious or irritating 
vapors. 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
of Permalens* Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers 


PRECAUTIONS 


Storage 
Permalens*® Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL™ Seiph ys Storage 
Solution, BOILNSOAK® Sterile Saline Solution, or FLEXSOL* 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate, 
become brittie and break readily. If a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state: 

1. PERMASOL™ Rinsing and Storage Solution 

2. BOILNSOAK® Sterile Saline Solution 

3. FLEXSOL® Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled. 


Cleaning and Disinfecting 
Prior to wearing, Permalens® (perfilcon A) Hydrophilic Contact 
Lenses must be both cleaned and disinfected 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearers eyes, 
both surfaces of the lenses must be cleaned using several drops 
of PREFLEX® Sterile Cleaning Solution. Between regular 
cleaning periods, CLERZ®* Lubricating and Rewetting Eye Drops 
or ADAPETTES*® Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn 


Routine Thermal Disinfection Method: Permalens*® Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses 
After cleaning with PREFLEX® Sterile Cleaning Solution, rinse 
lenses with PERMASOL™ Rinsing and Storage Solution or 
BOILNSOAK® Sterile Saline Solution, and disinfect ina RINCON® 
low-heat Thermal Disinfection Unit or other approved unit. The 
lens storage containers must be emptied and filled with fresh 
PERMAS LS Rinsing and Storage Solution or BOILNSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses 


Alternate Thermal Disinfection Method: If a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL™ or 
BOILNSOAK® Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to cool. When the water is cool, lenses have been disinfected 


NOTE: USE OF THE RINCON" THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Me : Disinfection with PREFLEX® 
Sterile Cleaning Solution, FLEXSOL* Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permaiens® Hydrophilic Contact Lenses must be 
cleaned with PREFLEX® Sterile Cleaning Solution and rinsed 
with NORMOL?® Sterile Rinsing Solution. Each time the lens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL® Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL* Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens. 


WARNING: FLEXSOL* STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED W 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated d 
sleep. This may result in the lens being dislodged from ti 
lid action or rubbing the eyelids. Dislodged or routinely r 
atten should be thoroughly rehydrated in one of the fol 
solutions: 


1. PERMASOL™ Rinsing and Storage Solution 
2. NORMOL* Sterile Rinsing Solution 
3. BOILNSOAK® Sterile Saline Solution 


After the lens returns to a soft, supple state it should be c 
and disinfected prior to replacement on the eye. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses 
have been soaked in conventional hard contact lens solu 
Eye irritation may occur within a short time after putting o 
stored in a solution of improper pH or tonicity. Removal o 
lens will relieve the irritation. 


Excessive tearing or redness, unusual eye secretions, red 
visual acuity, and photophobia are not normal: if these sy 
occur, the patient should be examined by an eye-care pre 
to determine the cause. 


DOSAGE AND ADMINISTRATION 
Fitting 

Conventional methods of fitting contact lenses do not app 
Permalens" (perfilcon A) Hydrophilic Contact Lenses. For 
detailed description of the fitting technique, refer to the Pe 
lens* Hydrophilic Contact Lens Professional Fitting Guide 
copies of which are available from Cooper Laboratories, | 
N.Whisman Road, Mountain View, California 94043 











WEARING SCHEDULE 


Permalens” Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily incre! 
wearing time required. Cleaning is recommended at mon 
intervals. However, at the discretion of the eye-care practit 
the lenses may be removed at a frequency adjusted to the 
of each patient 


Lens Care and Handling 
Care must be taken on the initial visit to ensure that the pat 
is supplied with all necessary accessory products and fully 
stands all care and handling instructions for the lenses. Reg 
post-fitting visits are necessary to assure patient health and 
compliance with instructions. 


HOW SUPPLIED 


Each lens is supplied sterile in a sealed glass vial containing 
a buffered isotonic salt solution. The vial is marked with the 
dioptric power, base curve, diameter, lot number, and expira 
date of the lens 


Accessories 
Patient Care Kit Cat. #8 
Wearers Manual Cat. #8) 
PERMA-case™ Contact Lens Storage 

and Carryi Cat. #8 
FLEXSOL* Sterile Disinfection and 

Storage Solution* Cat. #9% 
NORMOL* Sterile, Rinsing Solution* Cat. #9 
PREFLEX® Sterile Cleaning Solution’ Cat. #9% 
CLERZ®* Lubricating and Rewetting 

Eye Drops Cat. #8 
PERMASOL™ Rinsing and Storage 

Solution Cat. #8 
RINCON® Thermal Disinfection Unit** Cat. #9% 
BOILnNSOAK* Sterile Saline Solution* Cat. #& 
ADAPETTES*® Sterile Lubricating 

Solution Cat. #&X 


CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 





‘Fatt I. Morris JA: A survey of gas-permeabie contact lenses 
The Optician; 27-36 (November 4, 1977) 


*A product of Burton, Parsons § Company, Inc 
**A product of Rincon Industries, Inc 


OO 


Cooper Laboratories, Inc. 
Permalens Divisian 

265 N. Whisman Road 

Mountain View, California 94043 
(800) 227-8170 

In California: (415) 968-1630 

or (800) 982-5832 


pei 


RECISION DEVICES FOR MEASURING 
EVERY DIMENSION OF THE EYE. 


O 
M9 
O 
UN 
O 
D 
O 
v1 
Oo 
oO 
O 


OZ 


US 





DUZIDy 


K3-900 Castroviejo Caliper, straight 

K3-901 Castroviejo Caliper, curved (not illus.) 

K3-910 Thorpe Caliper 

K3-915 Jameson Caliper 

K3-924 Rule with 0.5mm markings 

K3-925 Kelman “Dipstick” A/C measuring cannula 

K3-929 Knolle Nucleus Spatula and A/C gauge, 
malleable 

K3-930 Stahl Caliper for measuring corneal diameter 
“white to white” 

> K3-933 Stahl Lens Gauge for verifying A/C lens diameter 


kalena products, inc. 


10 Great Meadow Lane 
E. Hanover, N.J. 07936 (201) 884-1484 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


PPRK in cooperation with SHERIDAN PARK HOSPITAL 


FOUNDATION 


Course Director: 
John H. Park, M.D. 


FACULTY: 

D. Peter Choyce, M.D. 
Henry M. Clayman, M.D. 
Robert S. Coles, M.D. 
Jack M. Dodick, M.D. 
John R. Finlay, M.D. 
Herbert L. Gould, M.D. 
Leeds E. Katzen, M.D. 


Bernard L. McGowan, M.D. 


John H. Park, M.D. 

Dennis D. Shepard, M.D. 

Norman Q. Stahl, M.D. 
plus others to be announced 


OPHTHALMIC TEAM 
TEACHERS: 

Stuart Haman, PA. 
William J. Howard, C.S.T. 
Henry 0. Knapp, R.N. 


PRESENTS 
ITS 2nd ANNUAL 
WESTERN NEW YORK 


TUTORIAL LENS 
IMPLANT COURSE 


It’s he HOW TO ne 


for the ophthalmic 
surgeon and his 
team. 


MAY 30, 31 and JUNE 1, 1980, BUFFALO, N.Y. 

| Live surgery observation combined with 
rotation through OR. 

@ “Hands on” experience for both EXTRA- 
CAPSULAR and INTRACAPSULAR 
implantation using cadaver eyes, operating 
microscope, and all major types of IOLs. 

WE Video “instant replay” enhances self-analysis. 

@ Practical, individual guidance is provided by 
leading implant surgeons. 


HOTEL: Contact Holiday Inn, Grand Island, New York (between 
Buffalo and Niagara Falls)— (716) 773-1111 or call your 
local (800) number. Be sure to mention the course name. 





PARK EYE FOUNDATION 


P.O. Box 916 ; 
Williamsville, New York 14221 L] $600 Ophthalmologists 
(716) 839-5024 |_] $300 Resident-in-Training 


$ 

$ 

$300 Assistants 

$800 Ophthalmologist with assistant 


Please include names of all registrants. 
NAME: ee ONE a 2 


ADDRESS: _ i ” 














CITY. i : STATE: — 
MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 
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NISIT=C brings you 


every kind of eye surgery 
cannula you need ready for 





Left to right: Irrigating/Aspirating Cannula fam- 
ily—Curved, Posterior Capsule Polisher, Iris 
Retractor, U-shaped, Straight; Irrigating Cysto- 
tome, Anterior Chamber 16g, Lachrymal 
Cannula 26g, Retrobulbar 25g, Anterior 
Chamber 30g. 


immediate use 





Left to right: Double Irrigating/Aspirating Can- 
nula, Irrigating Vectis, 4 Double Irrigating/ 
Aspirating Cannulae each with a different aper- 
ture location and size, Coaxial Irrigating/Aspir- 
ating Cannula, Single Aspirating Cannula. 


e ultrasonically cleaned 
Every e double sterile packed 


Visitec e packaged for easy operating room use 
z ° precision-made 
Cannula IS . economical compared to cost and care of 
non-disposable needles 


The first full line of sterile, disposable 
ophthalmic cannulae for cataract and 
general eye surgery 


FOR ORDERS —PRICES — BROCHURES — TECHNICAL INFORMATION 
° CALL OR WRITE 


NiSIT=C 


Visitec Company PO. Box i0643 Bradenton, FL 33507 813-758-0688 


AJO-1 
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Using lights and audible, non-verbal 
signals, our “Quiet Communicator” en- 
ables you to monitor the status of office 
personnel at a glance. Electronic light 
panels are installed easily and inexpen- 
sively, and your Call System will be 


Systems starting from $650 








intraocular 
manual 


BY DENNIS D. SHEPARD, M.D. FACS 
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Office communications at a glance 







custom designed to meet the specific 
communications and traffic control | © 
needs of your practice. 

For more efficient office operations, 
get the details on Diversatronics’ Call 
System. Call or write today. 


. making your medical life easier. 


diversatronics in. 


456 Parkway, Broomall, PA 19008 (215) 356- aë 











Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


the 
lens 


Where and how to order lenses 


è Complications and how to treat them 


¢ Simplified lens power calculation 


z — e . . 
< O pa Implantation instruments 
EF | ) ems, è Intra- and Extracapsular techniques 
| = k p- { r4 e A-Scan Ultrasonography 
ea ee. \\ e Informed consent forms 
/ \ AO ; pr] e Post-op care 
| SS. a \ | / 
\ | — ee ~ | ama / ¢ FDA & IRC regulations and reporting 
j ; )| Pá 
ad 9 ¢ \ | A). ‘ ii è Surgical fees and 3rd party billing 
per | (( i O a e 464 pages, 1163 references, illustrated 
er" x \ / ke J j aAA oe os 
\ = ~ 2 = ae = : x yf 
ALPAR DICKERSON KRAFF PEARCE t Dennis Shepard, M. D. Publisher 
ANIS DREWS GREENE KRASNOV PROKOP 1414 South Miller Street i 
AZAR DULANEY HERTZOG KRATZ SHEARING - 
BEALE EIFRIG HILES KWITKO SHEETS § Santa Maria, California 93454 USA i 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE i i 
BOYD FECHNER HOFFER LITTLE SHEPARD 
ON EEN 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH | Please send me copies of - 
BYRON GALIN JAFFE McCANNEL STEIN the NEW IOL Manual at $40 each. į 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA J i 
CLAYMAN GILMORE KEATES MICHELIS TENNANT } Price includes tax and postage i 
DARIN GOULD KELMAN OSHER WORST 


i handling (in U.S.A.). Enclose check. 
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Take Precise 
‘Measurements 
in Microsurgery 








The Terry Keratometer 
. . . the first Quantitative Surgical Keratometer 
With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 


necessary to eliminate astigmatism 
through precise wound closure at the time of surgery” 


An innovative approach to the elimination f l ' 
of corneal astigmatism. |! f 


e For more details and course information, write: ' 


om nng fle g corrormon 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 @ (714) 628-3318 


MU UWe 








KC keeles: 


..With the future in sight 





Manufactt 


Call your dealer, or write: F. & F. 
<oenigkramer, 96 Caldwell Drive, 
incinnati, Ohio 45216. Dept. AJO-2 


AIH 


rtf) TPR G T & 
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INTERNATIONAL SOCIETY © 
OF REFRACTIVE KERATOPLASTY 


Society devoted to the surgical modification of the 
cornea to correct refractive error 


OFFICERS INSTRUCTIONAL COURSES 
Jose |. Barraquer, M.D. IN 

r rangan: KERATOPHAKIA 

Richard C. Troutman, M.D. KERATOMILEUSIS 
Vice-President AND 

Miles H. Friedlander, M.D. OTHER REFRACTIVE TECHNIQUES 
Secretary 

Casimir Swinger, M.D. PERIODIC UPDATE COURSES 


Scientific Secretary 


BOARD OF TRUSTEES ANNUAL DUES 
Perry Binder, M.D. 

Richard Elander, M.D. $75.00 
Angel Hernandez, M.D. 

Herbert E. Kaufman, M.D. 

Herbert Katzin, M.D. 

Anthony B. Nesburn, M.D. 

Randall J. Olson, M.D. 

John James Rowsey, M.D. 

Jose Varas, M.D. 

Richard Villasenor, M.D. 


Inquiries to: Miles H. Friedlander, M.D., 
3715 Prytania Street, Suite 201, 
New Orleans, LA 70115, 

(504) 891-1988 
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HARVARD MEDICAL SCHOOL 
Department of Continuing Education 
Announces a Course in 
GLAUCOMA 
April 9, 10, 11, 1980 
at the 
MASSACHUSETTS EYE AND EAR INFIRMARY 
Under the Direction of 
Paul A. Chandler, M.D., W. Morton Grant, M.D., and David K. Dueker, M.D. 


This course, designed for ophthalmologists in clinical practice, will cover diagnosis and treatment of the 
various glaucomas including the newest forms of medical and surgical management. 


FACULTY: 

C. DAVIS BELCHER, III, M.D. ROLAND E. HOULE, M.D. 

A. ROBERT BELLOWS, M.D. B. THOMAS HUTCHINSON, M.D. 
WILLIAM P. BOGER, M.D. VICENTE L. JOCSON, M.D. 
DAVID G. CAMPBELL, M.D. ERNST J. MEYER, M.D. 

L. FRANK CASHWELL, M.D. THOMAS M. RICHARDSON, M.D. 
PAUL A. CHANDLER, M.D. RICHARD J. SIMMONS, M.D. 
RICHARD B. CHAPMAN, M.D. JOHN V. THOMAS, M.D. 

DAVID K. DUEKER, M.D. DAVID S. WALTON, M.D. 

DAVID L. EPSTEIN, M.D. MARTIN WAND, M.D. 

W. MORTON GRANT, M.D. 


This course has Category | accreditation for 18 hours toward the AMAs Physicians’ Recognition Award. 


REGISTRATION: Please contact Fee: $240 
Department of Continuing Education 

Harvard Medical School 

25 Shattuck Street 

Boston, Mass. 02115 


NEW CONCEPTS IN TREATMENT OF OCULAR DISEASE 
MARCH 28, 29, 30, 1980 
FAIRMONT HOTEL DALLAS, TEXAS 


VISITING FACULTY 
Richard K. Forster, M.D. Miami Robert R. Sexton, M.D. Silver City 
Jonathan Herschler, M.D. Houston Steven M. Podos, M.D. New York 
DanB.Jones,M.D. Baltimore Theodore F. Schlaegel, M.D. Indianapolis 
Ronald G. Michels, M.D. San Francisco Ronald E. Smith, M.D. Los Angeles 
G.RichardO'Connor,M.D. Houston 


David Paton, M.D. DALLAS FACULTY 


Gary Edd Fish, M.D. William L. Hutton, M.D. 

Dwain G. Fuller, M.D. John R. Lynn, M.D. 

Edward L. Goodman, M.D. William B. Snyder, M.D. 
Albert Vaiser, M.D. 


TOPICS 

e Uveitis—a comprehensive review of current and emerging techniques in diagnosis and medical and 
surgical treatment of uveitis 

e Management of Complications of Anterior Segment Surgery—an in-depth discussion of proper 
handling of intraocular lens problems, malignant glaucoma, pupillary block, pupillary and vitreous 
membranes, cystoid macular edema, and vitreous wick syndrome 

e Endophthalmitis—a tutorial in diagnosis and management of bacterial, fungal, and sterile endo- 
phthalmitis, including use of intravitreal antibiotics 


Sponsored by: 
Retina Service, Presbyterian Hospital of Dallas 
Department of Ophthalmology, the University of Texas Health Science Center at Dallas 
j Retina Foundation of the Southwest 


Accreditation—Category 1 


Fee—$250.00—includes course, luncheons, and evening activities 
75.00 (Residents with letter from Department Chairman) 


For further information please write or call: 
A. Webb Roberts Center for Continuing Education • 3500 Gaston Avenue, Dallas, Texas 75246 
(214) 820-2317 








ULTRAVUE Lenses... 
invisible multifocals with 
exceptional versatility, 
for an exceptional patient range 


” i 









C. M 





The great majority of presbyopes can Be suede ssfully@ with the 
ULTRAVUE-25 Lens. However, there are presbyopes who Want the 
cosmetic advantages of an invisible segment lens, but whose specific visua 
requirements demand special design features. In response to this need... 


© American Optical Corporation 1979 


American Optical 


now offers 


THREE invisible multifocals. 


ORE FLEXIBILITY AND MORE ACCURACY FOR MORE SUCCESSFUL FITS 


NEW 28 

ogressive Power Lens 
becifically designed for 
esbyopes in the high addi- 
bn range who require an 

tra large reading area along 
ith the advantages of a pro- 
essive addition lens. 








2-1/2 times larger reading 
area than the nearest com- 
petitive PAL lens 

t larger reading area 
enhances acceptance in the 
higher addition range’ 


teferences: 1. Data on file, American Opgcal Corp. 
| Wittenberg S: Field study of a new progressive addition 
‘ns. J Am Optom Assoc 49:1013-1021, September 1978. 


NEW 
GLTRAVGE™ andthe most 
Blended widely prescribed 
Bifocal- invisible 
nie Mliifocal... 


low addition range who 
do not require intermediate 
vision correction. 


ULTRAVUE-25 


Progressive Power Lens 


Uniquely designed for 
the majority of presbyopes 





m “blend zone” up to 2 mm 
narrower than any other 





blended bifocal w optics that approach 

m 26% larger reading area natural vision 
than any other blended œ fully spherical distance 
bifocal portion 


m 75 mm blank size for 
today’s fashion frames 


m spherical reading area equal 
to a 25 mm flat-top 

m progressive power corridor 
provides natural, uninter- 
rupted transitional vision in 
the intermediate powers 

m over 95% success rate 
potential? 


\merican Optical Invisible Multifocals...exceptional quality, for an exceptional patient range 


: 
American Optical 


30 AMERICAN JOURNAL OF OPHTHALMOLOGY 


\ A A p E 









OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
) 


(40 HRS. CME & CAT | 







May 14-17, 1980 


OBJECTIVES: 
An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

L. Bergmann, M. D. P. Guibor, M. D. 
B. Cosman, M. D. S. Hecht, M. D. 
N. Cousins, Esq. L. Herman, PhD. 













M. Dunn, M. D. A. Messina, M. D. 

H. Gould, M. D. A Wiggs, M. D. 

M. Guibor, C. O. D. Wolfley, M. D. 
and others. 








SUBJECTS: 
Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 











May 14-17, 1980 


OCULOPLASTIC REGISTRATION FORM 
Registration $600 








Name _ 







Address 


City 










Telephone ( 


Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 








Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 





ows, Semi-Annual Cadater Courses 


of the 


Nem York Medical College—Westchester County Medical Center 


COSMETIC FACIAL 
SURGICAL DISSECTION 
COURSE 


(40 HRS. CME & CAT |) 
May 17-20, 1980 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering FA- 
CIAL COSMETIC SURGERY and featuring 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

George Brennan, M.D., ENT 

Richard Coburn, M.D., PLASTIC 
Norman L. Cousins, ane ATTORNEY 
Pierre Guibor, M.D., OPHTH 

Sanford Hecht, M.D., OPHTH 

Norman Orentreich, M.D., DERM 
Eugene Wiggs, M.D. OPHTH 

Darrell Wolfley, M.D., OPHTH 


SUBJECTS: 

Face and Neck Lifting, Cosmetic Belpharo- 
plasty, Brow and Forehead Lifting, Rhino 
plasty, Otoplasty, Mentoplasty, Dermabrasion 
and Chemical Peel, Hair Transplantation, 
Scar Revision, Grafts, Flaps and Camouf- 
lage. . 


May 17-20, 1980 
COSMETIC FACIAL 
REGISTRATION FORM 
Registration $800 


Name _ 
Address k 
| a |, S 
Telephone(__.- — )————  —  —_ Ž - 
Specialty: Ophth—ENT—Plastic — 
Derm 
(circle one) 


Make check payable: The Oculoplastic 
Foundation, Inc. COSMETIC FACIAL 
COURSE G 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 


bolck. 


A THIRD 
GENERATION 


XENON AIRC 
DTOCOAGULATOR 


BASED ON FIVE YEARS OF EXPERIENCE AND OVER 
k 800 LOG-2 PHOTOCOAGULATORS 
| DELIVERED THROUGHOUT 


THE WORLD: 


FEATURES: 


Thirty percent more power. ® 
1.50 aperture for close macula work 
Unique ‘‘optimatic” control; 
single dial setting for optimum 
chorio-retinal reaction 
New contemporary design 
to complement today’s 
hospital or office decor. 


Standard line voltage operation. 


Direct or indirect” ophthalmoscope 
delivery system. 


KOLTE 


CLINITEL vision o 


cooper medical devices corp. 


O PLEASE SEND MORE INFORMATION 
© © PLEASE HAVE YOUR REPRESENTATIVE CONTACT ME 





name | | OO 

hospital or clinic ee ŘŮŮŮŮŮŮŮŮŮŮŮĖ 

a i 
city xl state —— zip ———— phone —____—____— 


nen IRA HTE Y 


PNT AT T af 40% aauwhiiew etraet | danvers. massachusetts 01923 / USA 
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UNIVERSAL PERIMETER 


MOST EXACT CENTRAL and/or PERIPHERAL FIELDS 
EXACT RAPID CONFRONTATION and/or PRECISE RECORDING 
KINETIC and/or STATIC 

FOR EVERY PRACTITIONER and/or PARAMEDICS 

FOR SOLO PRACTICE and/or GROUPS or CLINICS 
WHITE or RED 


Fiber optics illuminates the fixation light and target with 60m Lamberts. Target sizes of 
! ! ae aa 
10 , 20 , and 40 are adequate for almost all examinations. 


Central fields made with the Universal Peri- 
meter compare favorably with those of the 
tangent screen because 10' = 3/1000, 20' = 
6/1000, and 40' = 12/1000, and 60 apostilbs 
is the luminance of a dull white object illu- 
minated with 7.5 ft. candles. The 10' white, 
similar to Goldmann III 4 isopter, extends 
almost to the full field. The 10' red shows an 
enlarged blind spot and an isopter similar to 
the Goldmann I-3 and may detect the earliest 
central scotomas. Many find that the central 
fields are easier to take and are more repro- 
ducible than with the tangent screen. Periph- 
eral fields are also easily done with the white 
targets. The clear hemisphere affords constant 
observation; the frosted-a uniform back- 





= ie ground. Only 4 square feet of space required, 
Clear Hemisphere and stand with casters can be adjusted in 
seconds. 
Universal Perimeter Goldman Perimete 
16 yr. old healthy girl 78 vr. old healthy woman 





#921 Universal Perimeter, complete with fiber optics, 
caps for reducing the target size, Red and Black grease 
pencils, pad of special charts, and stand with casters 
(specify clear or frosted hemisphere).......... $345.00 


Above, but without stand, for table mounting......... oad E l 
ONE Lh $970.00 Frosted Hemisphere 





WRITE TO THE 


GOOD-LITE COMPANY 





7426 Madison St., Forest Park, III. 60130 Phone 312/366-3860, or contact your dealer 


Variable Angle at the Flip of a Switch 


The Versatile Topcon 
TRC-W Retinal Came 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 
— 45° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or ins. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your 
needs. Available with 2 or 3 frame ~ 
per second power supplies; 


standard or tilt models. 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 





; Acute bacterial 
> Ena 
PE ET pi Marked by itching 
ro 4 or burning, hyper- 
"o an a: emia, lid edema and 
> a oS )  BBEatuirle or puru- 
: lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer * 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


* When due to susceptible microorganisms. 


Gantrisin® sulfisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer, other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms; a5 ad- 


Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma. 
information, a summary of which follows: Contraindications: Hypersensitivity. 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates; may 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue use 
if undesirable reactions occur. 





Dosage and Administration: Solution: 2-3 drops in eye 3 
or more times daily. Take care not to contaminate dropper 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 


watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 

Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp 








THE BEST MATCH 
FOR YOUR PATIENT'S 5070n 
CORNEA 
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*Hydrocurve 
is a registered 
trademark 
of Soft Lenses, Inc. 

tSoflens is 
© 1979 American Optical Corporation a registered 
trademark of 
Bausch & Lomb, In 





Soflens” ` 





(polymacon) 
Hydrocurve® Il" 38.6% 
(bufilcon A) tiie 
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Of 1con vifilcon A) 
CONTACT LENS 
OPTIMAL WATER CONTENT 
FOR A SOFT CONTACT LENS 


Superior corneal compatibility SOFTCON lenses simulate the 

normal water environment of the cornea. Thus SOFTCON lenses 
encourage normal tear turnover, and are the only soft contact 

lenses for which no adaptation period is required. 


Enhanced permeability for better corneal nutrition [he rel- 
atively high water content of SOFTCON lenses gives them 
enhanced permeability characteristics. In a comparative test 
of lenses with similar parameters, SOFTCON lenses were found 
to offer more than twice the water and oxygen permeability 
of Soflens” lenses.’ 


A good fit for your practice 

o Available in a full range of powers: —8.00 to —0.25D, plano, 
+ 0.25 to + 18.00D. 

O Only six lens geometries needed to fit virtually all your patients 
— 80% of patients can be fitted with three geometries alone’ 


o Easy to adjust fiter power— fit and power are independent. 


May we tell you more? For your copy of SOFICON 
Highlights, the name of your SOFTCON Distributor, 

or any additional information—just call our toll- 

free number: 800 225-7750 (in Massachusetts, Pe ee 
617 765-9714). zs tel tep et A Please see next page for full prescribing information. 


MA 01550 
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Joficon 


(vifilcon A) 
CONTACT A) 


THE BEST MATCH FOR 
YOUR PATIENT’S CORNEA 


SOFTCON* (vifilcon A) Contact Lens 

Vision Correction Use 

DESCRIPTION The SOFTCON (vifilcon A) Contact 
Lens is a hemispherical flexible transparent 

shell which covers the cornea and par of 

the sclera. The lens is composed of vifilcon A, 

a soft hydrophilic plastic co-polymer 

of 2-hydroxyethyl methacrylate and povidone, 
USP. The chemical name is: Poly (2-hycroxyethy! 
methacrylate-co-ethylene dimethacrylate- 
co-methacrylic acid-g-povidone). When fully 
hydrated, the lens contains about 55% water 

by weight 

INDICATIONS The SOFTCON Contact Lens is 
indicated for the correction of visual acuity in 
persons with non-diseased eyes and in aphakia. 
It is indicated for persons who have spherical 
ametropias, refractive astigmatism usually 1.50 
diopters or less and/or corneal astigmatism of 2.00 
diopters or less. 

CONTRAINDICATIONS Presence of any active 
infection or inflammation of the eye. insufficient 
tears, comeal hypoesthesia or any systemic 
disease which may affect the eye adversely or be 
exaggerated by wearing contact lenses. 
WARNINGS Medications and Eye Drops—The 
SOFTCON Contact Lens must be stored only in 
FLEXSOL’ soaking solution. NEVER USE CONVEN- 
TIONAL HARD CONTACT LENS PRODUCTS WITH THE 
SOFTCON CONTACT LENS. No ophthalmic 
solutions or medications may be used by 
SOFTCON Contact Lens wearers immediately prior 
to or during wear of the lens. No solutions other 
than PIEFLEX", FLEXSOL, and NORMOL* used for 
cleaning and chemical disinfection may be used. 
Aphakic Patients— Patients who have undergone 
surgery for cataract removal should not be fitted 
with SOFTCON Contact Lenses during the 
immediate post-operative period; until, in the 
opinion of the surgeon, the eye has healed 
completely. 

Abrasions and infections—'f a lens becomes 
less comfortable to the wearer than when it 

was first placed on the comea, the lens 

should be removed immediately. and the 
wearers eye and the lens examined for the 
possible presence of a foreign body. If any 

eye abrasion, ulceration, irritation or infection 

is present. or any abnormal eye condition is 
observed concurrently with lens wear, the lens 
should be removed immediately and a 

clinician must be consulted. 

Lens Care—WEARERS MUST ADHERE TO THE 
RECOMMENDED DAILY CLEANING, CARE AND 
DISINFECTION REGIMEN AS DESCRIBED IN THE 
SOFTCON WEARER’S BOOKLET. FAILURE TO ADHERE TO 
THE RECOMMENDED PROCEDURES MAY RESULT IN 
THE DEVELOPMENT OF SERIOUS EYE INFECTION. 
Wearing Restriction—The lens should be removed 
before sleeping or swimming, and should not be 
worn in the presence of irritating fumes or vapors. 
Visual Blurring— If unusual visual blurring occurs, 
the lenses must be removed until the condition 
subsides. If blurring persists see your eye care 
practitioner. 





PRECAUTIONS Storage—The SOFTCON Contact 
Lenses must be stored only in FLEXSOL soaking 
solution. If left exposed to air, the lenses will 
dehydrate, becoming hard and easily damaged 
If a lens dehydrates, it should be carefully 
handled and soaked again in FLEXSOL until it 
returns to its normal soft, supple state. 
Cleaning and Disinfection—THE SOFTCON 
(vifilcon A) CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES 
NOT REPLACE THE OTHER. 
Cleaning—Daily cleaning is necessary to remove 
mucus and other deposits which may have 
accumulated on the lens surface from normal 
ocular secretions, airborne debris, or handling. 
The lenses must be cleaned before being 
disinfected, as deposits on the lens tend to 
harden and become more difficult to remove after 
the lenses are disinfected 
Disinfection—Lenses must be disinfected daily 
according to the chemical disinfection regimen 
For chemical disinfection, all three solutions, 
PREFLEX, FLEXSOL. and NORMOL, must be used 
and must be changed daily. In the event that 
the chemical disinfection materials are not 
available, the lenses should not be worn 
Hygiene— Hands must be washed, rinsed 
thoroughly and dried with a lint-free towel before 
handling the lenses. COSMETICS, lotions, soaps. 
oils and hand creams must not come in contact 
with the lenses since eye irritation may result 
If aerosol sprays are used while the lenses are 
being worn, the eyes must be kept tightly closed 
until the sprays have settled 
Fluorescein— Use of fluorescein while the patient 
is wearing the lenses may cause the lenses to 
become discolored. Whenever fluorescein is used, 
irrigate the eyes with preserved normal saline 
solution, and wait at least one hour before 
replacing the lenses. Too early replacement may 
allow the lenses to absorb residual fluorescein 
imeversibly. 
ADVERSE REACTIONS Serious comeal damage may 
result from wearing lenses which have been 
soaked in conventional (hard) contact lens 
solutions. 
Eye irritation may occur within a short time 
after applying a hypertonic lens. Removal of the 
lens will relieve the irritation. Very rarely, a lens 
may adhere to an eye as a result of a patient 
sleeping with the lens on or while wearing a 
hypotonic lens. If a lens adheres for any reason, 
apply a few drops of ADAPETTES® directly to the 
eye and wait until the lens moves freely before 
removing it. 
Clinical studies indicate that corneal 
edema as manifested by symptoms such as 
rainbows or halos around lights, or visual 
blurring may occur if lenses are wom for too 
long a time. Removal of the lenses and a rest 
period of at least one hour generally relieves 
these symptoms. If symptoms do not subside 
promptly, or if excess tearing, unusual 
secretions, or photophobia develop, 
professional consultation should be obtained 


DOSAGE AND ADMINISTRATION Fitting— Us. 
methods of fitting conventional (hard) contc 
lenses do not apply to the SOFTCON Conta 
Lens 

For a detailed description of the fitting 
technique, refer to the SOFTCON Fitting Bool 
Wearing Schedule—The wearing schedule 
be determined by the eye care practitioner 
Studies have not been performed to suppo! 
the safety of this lens for longer than the 
recommended wearing time 

Patients should wear their lenses for 8-46 hx 
on the day the lenses are dispensed. If patie 
cannot tolerate 16 hours of lens wear daily, tr 
eyes should be examined and the lens fit 
re-evaluated 
Lens Care and Handling— Care must be tal 
the initial visit to assure that the patient is 
supplied with a SOFTCON Care Kit and fully 
understands all proper care and handling 
procedures for the lenses. As with any conta: 
lens patient, regular re-examination visits are 
necessary to assure ocular health and patie 
compliance with instructions 
How Supplied—Each lens is shipped sterile i 
sealed glass vial containing buffered norme 
saline solution. The vial label is marked with tt 
base curve, dioptric power, diameter and thi 
manufacturing identification number of the I 
Patient Care Kit— The SOFTCON (vifilcon A) ¢ 
Kit is a package required for cleaning. 
disinfection and storage of the lenses. It cons 
of the following 

E Conying & Storage Lens Case 

E PREFLEX" Sterile Cleaning Solution 

E FLEXSOL" Sterile Disinfection and 

Storage Solution 

E NORMOL’ Sterile Rinsing Solution 

@ ADAPETTES® Sterile Lubricating Solution 

E SOFTCON Wearer's Booklet 
Caution: Federal law prohibits dispensing 
without prescription 


PREFLEX®, FLEXSOL®, NORMOL", 
and ADAPETTES", Trademarks 
of Burton, Parsons & Co., Inc. 


References: 1. Graymore CN: Biochemistry of the Ey: 
Academic Press, London, p 7. 2. Momson DR. 
Edelhauser HF: Permeability of hydrophilic contact 
lenses. Invest Ophthalmol! 14(4):58-63, January 1972. 
3. Data on file, Soft Contact Lens Div. American 
Optical Corp.. Southbridge, MA 014550 


® 
® 


American Optical Corp 


SOFT CONTACT LENS DIV 
Southbridge. MA 01550 
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LU 
Í ARTIFICIAL TEARS 


For comfortable 
relief of dry eye 


sterile 


[Smi 






TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye? 


COMFORT IS BUILT INTO THE NEW 
TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you've 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979 


A IERGAN Pharmaceuticals, Inc. 
713 


` 


Irvine, CA 92713 














MURO 


5% sodium chloride 
sterile ophthalmic ointment and solution 


MURO 128 
: ; ; ; (Sodium Chloride 5% Ointment) 
single entity—sodium chloride DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 5% in a 
Flexibility of dosage base of lanolin, liquid petrolatum and white petrolatum 
i i i MURO 128 
Sterile ophthalmic ointment (Sodium Chloride 5% Solution) 
Sterile ophthalmic solution DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5% with 


o , , methylcellulose 0.9%. Also contains methylparaben 0.023% and propylpara- 

5% sodium chloride ben 0.01% as preservatives, and purified water 

Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea from 
various Causes as bullous keratitis, keratopathy and following cataract sur- 
gery and Fuchs’ endothelial-epithelial dystrophy 


CONTRAINDICATED: Hypersensitivity to any ingredient 
Prolonged retention on cornea ADVERSE REACTION: Slight stinging sensation which is usually transient 
Less burning and stinging in nature. 


OINTMENT DOSAGE: One or more times a day as directed by physician 
HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keep 
ae tightly closed— store in a cool place 
Addition of methylcellulose SOLUTION DOSAGE: 1 or 2 drops in affected eye(s) three times a day, or as 
Added viscosity directed by the physician 
HOW SUPPLIED: 15 mi and 30 mI plastic dropper bottles. Keep tightly 
closed—store in a cool place 
CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop- 


Better patient compliance per tip to any surface since this may contaminate ointment or solution 


" Luxenberg, M.N., and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents, Am. J. Ophth. 71:847, 1971 






MURO 


OPHTHALMICS 


Measurements, 
not estimates 
of IOL power 


The DBR-300 brings extreme precision to intraocular 
lens power determinations. Accuracy to within a quarter of 
a diopter has been proven in clinical use for over 4 years. 
And maximum performance is maintained even in cases of 
dense, mature cataracts. 


Axial length measurements are digitally displayed along 
with the A-scan trace, and the probe mounting design 
minimizes globe distortion and patient discomfort. The 
result: rapid, simple examinations conducted in minutes, 
easy documentation, and maximum performance. The 
Digital Biometric Ruler Model DBR-300 is as easy to oper- 
ate as an applanation tonometer. Full A-mode diagnostic 
Capabilities also permit detection and diagnosis of ocular 
and orbital pathology. 

The instrument's modular construction allows rapid 


service and economical upgrading to add future develop- 
ments. The clinically proven Ocuscan-400 real-time, A 


and B-mode, contact scanner can be added through modi- 


fication of one module, at considerable savings. 


Accurate. Reliable. Clincally proven. The DBR-300 
gives you the data needed to minimize dioptric errors. 
Sonometrics also provides the most advanced system for 
IOL calculations: thé Binkhorst module for easy use in the 
Texas Instruments T|l-58/59 printing calculators. 


And the DBR-300 is fully backed by the technical 
services and assistance of Sonometrics, the first and 
most advanced company in ophthalmic ultrasound. Call 
toll-free (800) 223-0412 or mail the coupon at right for 
additional details. 








DBR-300/Sonometrics Systems, inc. 


r 1 
| 
i 
- 16 West 61st Street, New York, New York 10023 
! AJO- j 
; Name 
| 
: j 
i Affiliation j 
i i 
1 Address 
! i 
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j 
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kaa a -d 


DBR-300 
DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, INC ses: 
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SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily...with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on è Needles by Sharpoint®): Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation ‘‘ski’’ needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL cc scwncsssces smooth surface or ‘“‘Guibor-design’”’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MES vhirvtateiaenquakenvens for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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Heyer-Schulte intraocular lenses' are 
precision designed and are lathe-cut 
and polished from Perspex CQ. 
Deliberate and precise fabrication 
methods, and the research capabilities 
of American Hospital Supply 
Corporation, have resulted in lenses of 
high quality and workmanship that are 
immediately recognized by the 
implanting surgeon. 

Heyer-Schulte has developed a pro- 
prietary process that results in a// 
being fully radiused and finely polished. 


Innovations 
for Ophthalmology 


The Kelman Anterior Chamber Lens 
is used following intracapsular and 
extracapsular cataract extraction. The 
lens, which has three point fixation, can 
be inserted through a small 5mm. 
incision, making it a better choice for 
secondary implantation. Due to its 
unique design, the Kelman lens is very 
flexible and is lighter than other anterior 
chamber lenses. Tenderness-on-touch 


has been reported to be greatly reduced. 


45 





UNRETOUCHED PHOTOGRAPHS 


As in the AC-10 anterior chamber 
lens, the “vault” of the optic is a 
consistent 0.5mm. and lenses are 
available in haptic diameters from 
11.5mm to 13.5mm in .5mm steps. 
Lenses from 15.0 D to 22.0 D are 
available in .5 D increments. 

Heyer-Schulte is currently 
sponsoring instructional courses on 
implantation of Kelman anterior 
chamber lenses. Please ask us for 
complete details. 


SEE US AT THE A.I.O.I.S. CON- 
S ANGEL 


Heyer-Schulte Medical Optics Center -The iiaia alm ology eer 


Heyer-Schulte 
Medical Optics Center 
ree a of American 





pi 
140: pg Alton Avenue 
Irvine, California 92714 
1-800-235-5735 
1-800-322-6971 (California) 


P | yp IF-10 Iris Suture, 


y Cagporation iodio. 10 


een a «a 


Model IF-25 
(Polypropylene) 


‘Intraocular lenses are investigational devices, 
limited by U.S. law to investigational use. 


reco Ee 
?Sauflon lenses are investigational devices and are 
not commercially available. 


Model IF-20 Pp 
a oy Clip 


Model IF-30 Iris ao 
4 Loop (Binkhorst) 


INTRAOCULAR LENSES e ENDOTHELIAL MICROSCOPES e SAUFLON SOFT CONTACT LENSES 
SEE US AT THE A.1.0.1.S. CONGRESS IN LOS ANGELES. 
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Do You Have Enough 
Time for Your Practice 
and Your Reading? 


IF YOU'RE BUSY... 

As a specialist, your patients depend on you 
for the highest quality, most up-to-date care 
possible. But your schedule may be so hectic 
that you find it almost impossible to keep 
up with all the recent literature. 


.. WHAT CAN YOU DO? 

The solution is simple — subscribe to 
Contem Ophthalmology: A Biweekly 
Review of Clinical Ophthalmology. This Con- 
tinuing Medical Education program is co- 
sponsored by The Johns Hopkins University 
School of Medicine and Williams & Wilkins 
and edited by Lawrence W. Hirst, MD, and 
staff members of The Wilmer Eye Institute 
of The Johns Hopkins Hospital. It’s designed 
for the specialist who wants to stay aware 
of new developments and techniques and 
review basic concepts. 


Contemporary Ophthalmology is geared 
for your lifestyle as a busy practitioner: you 
work at your own pace in your own home 
or office. And . . . successful completion of the 


lessons qualifies you for Continuing Medical 
Education credits. 


HOW DOES CONTEMPORARY 
OPHTHALMOLOGY WORK? 


Like this. Approximately every two weeks 
for a year you will receive an issue containing 


an original article written by a leading spe- 
Cialist. All the articles are authoritative and 
well-illustrated. And they're concise and 
to-the-point, because we know your time is 

at a premium. The article is followed by a 
series of multiple-choice questions. You check 
off the appropriate answers on the coded 
response card included in your package 

and return it for scoring. 


WHAT DO YOU GET WHEN 
YOU SUBSCRIBE? 


Twice a month, the very latest in clinical 
information and technical innovations as 
well as reviews of basic concepts . . . in articles 
such as Congenital Cataracts, The Surgical 


Management of Endophthalmitis, and Recent 
Advances in the Medical Management of 


Glaucoma. You get the security that comes 
from having the current information you need 
to maintain an outstanding practice. Plus 
eligibility for Continuing Medical Education 
credits. 


HOW DO YOU SUBSCRIBE? 


Fill out and return the coupon below. A year’s 
subscription to Contem hthalmolo 
is $165.00, which includes: 26 issues; coded 
response cards and envelopes; computerized 
answer card processing; a binder for storing 
the complete program; and documentation 
of your credits. 





“AS an organization for continuing medical education, The Johns Hopkins Medical School 
designates this continuing medical education activity as meeting the criteria for 1 credit 
hour per bi-weekly issue in Category I for Educational Materials for the Physician’s 
Recognition Award of the American Medical Association provided it has been completed 


according to instructions.” 


























Please enter my subscription (check one): SAVE TIME — 
to Contempo Ophthal- O check enclosed O bill me ORDER 
mology. I understand that my 0 VISA O Master Charge BY PHONE 
subscription will begin with Call FREE between 
the first issue following receipt ““""™" expirationdste Q am and 4 pm: 
of payment ($165.00). All oo igo pe ae 
subscriptions must be prepaid. Naryland, 

į prepaid. ares call collect: 
OPHAD 280 ay state zp 5RBARRZL. 


Williams & Wilkins Dept.332 PO. Box 1496 Balto, Ma 21202 







THE SOFTCON’ 
(VIFILCON A) 





CONTACT LENS 
IN A NEW 
GEOMETRY 





powers 500to- 18.00 in .50 D 
ko This additional geometry allows a flatter 
fit. Increased fitting flexibility means more 
patients can experience the advantages 
you've come to expect from the SOFTCON lens. 
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(vifilcor l / \) SOFTCON® (vifilcon A) Contact Lenses 


American Optical a are supplied to the U.S. Olympic Team. 
(villlco LENS VISION CARE PRODUCTS © re Amencan Opoa Capuei 
Southbridge. MA 01550 


Anterior or Posterior Segment Surge 





OPEN SKY LIMBAL VISC-X 
Your choice Your choice 1 Port System 
ot tip sizes of tip sizes 1.65 or 2.3 mm 


It's your choice 


with the 
VISC-X 


* Automatic or Manual 
Suction/Reflux 

* Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


Your Choice... 


e Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 


è Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 


è Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 


èe Hand held quartz infusion or quartz floating contact lenses. 
è Wide choice of probes, cannulas, infusion ports and plugs. 
è 1, 2, or 3 port systems for uni or bimanual techniques 


èe Hooked or straight needles and pics, with or without infusion, 
for all procedures. 


èe Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 


The VISC-X is lightweight and modular - assembles in seconds 


without tools. Rechargeable battery operation for patient safety. 


Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


4 Pi) 
division of 
ci F n i tex cooper medical 
devices corp. 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 





MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
1.65 mm 1 mm of tip sizes 








The VISC-X is a revolutionary new concept in systems for anter 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisio 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the specia 
see through tray. 


ty (_} 1 would like a demonstration with my staff attending. 


[C] Please have representative contact me. 


ii [] Please send more information 


ry Name z Title 


a Hospital or Clinic ——= == 


if] Address _ ee — 


iq City___ —_ z State— _ Zip 

















__ Phone _— =o 





Cavitron E.I.S." 


The Cavitron Extraction - Irrigation System 
E_1.S.), Model 6500, provides the surgeon with 
a reasonably priced instrument for precise control 
wer irrigation and aspiration. While not a substi- 
ute for the widely used and clinically proven 

avitron/Kelman® Phaco-Emulsifier* aspirator, 
t makes an ideal replacement for push-pull 
yringe or squeeze bulb techniques. The Model 
5500 allows an extracapsular procedure to be 
erformed with an intact posterior capsule and a 
lean posterior chamber. Applications include 
lanned extracapsular cataract extractions 
preceding intraocular lens implants and traumatic 
and congenital cataracts when lens fragmentation 
ay not be required. 
The key to the E.I.S. is the 
proven vacuum control system 
developed by Cavitron. During 
he procedure., a sterile irrigating 


rw 


CAVITRON SURGICAL SYSTEMS 


fluid is introduced into the anterior chamber 
to replace aspirated fluid and materials. A 
relatively stable pressuře is maintained within the 
anterior chamber which provides a safeguard 
against excessive, rapid changes in intraocular 
Qa} pressure. The surgeon can select one of two 
E j vacuum levels to meet varying require- 
. ments. Time spent in the anterior chamber 
* J — isminimal. 
The E.I.S. consists of a portable, 
lightweight console, surgical handpiec2 
ẹ set and surgeon-controlled footswitch. 
| The irrigation/aspiration system employed 
is the same basic design as that used in the 
Cavitron/Kelman Phaco-Emulsifier aspira- 
tor for more than 200,000 surgical cases. 
For more information on the 
“New Alternative” complete and 
return the coupon below. 


A 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients to 














l. A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness: 
TIMOPTIC is contraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported. 
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(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 


18.9 








2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP” 

e TIMOPTIC reduced IOP in 3 out of 4 patients* 


Based on controlled multiclinic studies, evaluating over 1000 patients 





MSD . | . 
For a brief summary of Prescribing Information, 
rae please see following page. Copyngnt = 1979 by Merck & Co., INC 


AMERICAN JOURNAL OF OPHTHALMOLOGY 








Timoolic 


(TIMOLOL MALEATE | MSD) 





OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 

e ocular hypertension 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye D.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 

contraindicated in patients who are hypersensitive to 
any component of ths product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 

of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 

greater than first-degree block; cardiogenic shock; 

right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 

use with adrenergic-augmenting psychotropic drugs. 

In patients with a history of severe cardiac disease, 

pulse rates should be checked. Patients who are 

already receiving a beta-adrenergic blocking agent orally 
and who are given TIMOPTIC should be observed for a 
potential additive effect either on the intraocular pressure 
or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 

Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been reported 
Local hypersensitivity reactions, including localized 
and generalized rash, have occurred rarely. 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats “minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS). 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA 
HOW SUPPLIED: 

TIMOPTIC Opnthalmic Solution, 0.25% 

TIMOPTIC Opnthalmic Solution, 0.5% 
Both are available in 5-mi and 10-ml! plastic OCUMETER™* 
Ophthalmic Dispensers with a controlled drop tip 
J9TMO8 (DC 7046008) 


M S D For more detailed information, 


consult your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
ME Merck & Co., INC., West Point, Pa. 19486 





-ieldmaster 


20 with enriched 
stimulus pattern 





Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to ‘‘edges,’’ permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineation of scotomata. 
The unique Mosaic Monitor’™ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject’s chart. 


For further examination, any of ten 
standard ‘‘mini’’ programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25° eccentricity, another, only 
the central stimuli through 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner’s option. 


Standard features include: automatic 
retest of missed stimuli—patient control 
of ‘‘speed-up"” capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
luminance. 

When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it’s what you don’t 
see that counts! 


[] Please send me your Fieldmaster* 
Catalog. 


Please have your representative 
contact me. 


Name a 





Street _ 
City 
State — —EE— — Zip — 











Tel. No. 





SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 


Represented exclusively in Canada by 

AOCO LIMITED. 

P.O. Box 5500, 161 Bridge St. W., Belleville, 
Ontario K8N 5C6 





AMERICAN 
INTRA-OCULAR 
IMPLANT 
SOCIETY 


presents its 


SEVENTH 
SCIENTIFIC 
SESSION 


THE THIRD 
d.s. 
INTRAOCULAR 
LENS 
SYMPOSIUM 


March 25-29, 1980 


Century Plaza 
Hotel 
Los Angeles 
California 


Kenneth J. Hoffer, M.D. 
Chairman 





FACULTY 


JOHN ALPAR 

LEO AMAR 

RALPH ANDERSON 
AZIZ ANIZ 

ERIC ARNOTT 
ROBERT AZAR 
RONALD BARNET 
CHARLES BECHERT 


CORNELIUS BINKHORST 


MICHAEL BLUMENTHAL 
JOHN BOBERG-ANS 
DON BOYANER 

HERVE BYRON 


LEONARD CHRISTENSEN 


ALFRED CHOMPFF 
D. PETER CHOYCE 
HENRY CLAYMAN 
JOHN CORBOY 
CHARLES COZEAN 
ROBERT C. DREWS 
CHARLES DYSON 


SVYATOSLAV FYODOROV 


MILES GALIN 

JAMES GILLS 
HOWARD GIMBEL 
HERBERT GOULD 
WILLIAM HARRIS 

K. BUOL HESLIN 
HENRY HIRSCHMAN 
KENNETH HOFFER 
KARL JACOBI 
NORMAN JAFFE 
HERBERT KAUFMAN 
RICHARD KEATES 
CHARLES KELMAN 
GUY KNOLLE 
MANUS KRAFF 
RICHARD KRATZ 
STEPHEN LEMPERT 
LARRY LEISKE 
RICHARD LINDSTROM 
DAVID McINTYRE 
WILLIAM McREYNOLDS 
RICHARD MACKOOL 
DAVID MELTZER 
DAVID MILLER 
CHARLES MOORE 
LYLE MOSES 
STEPHEN OBSTBAUM 
LAWRENCE PAPE 
RONALD PARKER 
JOHN PEARCE 
ROBERT REINECKE 
CALVIN ROBERTS 
JAMES SALZ 
DONALD SANDERS 
HAROLD SAWELSON 
H. JOHN SHAMMAS 
STEVEN SHEARING 
DENNIS SHEPARD 
ROBERT SINSKEY 

C. WILLIAM SIMCOE 
RONALD SMITH 
DAVID SOLL 
NORMAN STAHL 
DOUGLAS STEEL 
ROBERT STEGMANN 
JERALD TENNANT 
AUDREY TUBERVILLE 
MURRY WEBER 
THOMAS WOOD 
JAN WORST 
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Intracapsular & 


PANEL 





DISCUSSIONS ON Extracapsular 
LENS STYLES Cataract Extraction 
partial listing with Intraocular 


Lens Implantation: 
Surgical Techniques, 















ANIS LENS C ‘on ea 
Aziz Anis. Moderator omplications 
John Alpar & Results 







Jerre Freeman 
Herbert Gould 
Henry Hirschman 
David Mcintyre 


KELMAN LENS 


Charles Kelman, Moderator 
Leonard Christensen 
Richard Keates 

Guy Knolle 
Lyle Moses 


SHEARING LENS 


Steve Shearing, Moderator 
Norman S. Jaffe 

Richard Kratz 
Robert Sinskey 


ANTERIOR CHAMBER 
LENSES 

D. Peter Choyce, Moderator 
Robert Azar 

Larry Leiske 

Dennis Shepard 

Jerald Tennant 


COPELAND LENS 
Charles Bechert, Moderator 
Henry Hirschman 

Dr. Ogelsby 

Brooks Poley 

Donald Praeger 

Bob Welch 


POSTERIOR CHAMBER 
LENS SYMPOSIUM 
John Pearce, Moderator 
Aziz Anis 

William Harris 
Steven Shearing 
C. William Simcoe 


Henry Clayman, M.D. 
Norman S. Jaffe, M.D. 
















The Surgical Control 
or Modification 

of Astigmatism 

Dennis Shepard, M.D. 
Clifford Terry, M.D. 



























Surgical Techniques 
of Sutured 
Intraocular Lenses 


Jan Worst, M.D. 























Management of Lens 
Complications 


Robert C. Drews, M.D. 












Complications or 
Deviations 


Herve Byron, M.D. 























Use of Healon in the 
Anterior Segment 
limited attendance 


Endre Balazs, M.D. 
Cornelius Binkhorst, M.D. 
Herve Byron, M.D. 
William Lazenby, M.D. 
David Miller, M.D. 
Lawrence Pape, M.D. 
Frank Polack, M.D. 
Robert Stegmann, M.D. 
Jan Worst, M.D. 













































Posterior Chamber 
Lenses 
Aziz Anis, M.D. 













PREPULLIARY-IRIS 
SUPPORTED LENS 
SYMPOSIUM 


Robert C. Drews, Moderator 
Cornelius Binkhorst 

Miles Galin 

Jan Worst 

















Anterior Chamber 
Lenses 


Azar 
Choyce 
Kelman 
Leiske 
Tennant 












COURSES Free 


partial listing 



















Endothelial 
Photography 


limited attendance 
Kenneth J. Hoffer, M.D. 






Extracapsular 
Cataract Extraction 
with Intraocular Lens 
Implantation 

Daniel Eichenbaum, M.D. 


Richard Kratz, M.D. 
C. William Simcoe, M.D. 















Heslin/Mackool 
Ocusystem Course 
for Emulsification 
& Vitrectomy 

K. Buol Heslin, M.D. 
Richar@Mackool, M.D. 













Platina Lens in 
Intracapsular & 
Extracapsular 
Cataract Extraction 
Ronald Barnet, M.D. 













Secondary Implants 
H. John Shammas, M.D. 
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NURSES’ 

AND 
TECHNICIANS’ 
PROGRAM 


Material to 
familiarize allied 
health personnel 
with the latest in 
intraocular surgery 


Wednesday, March 26 


Surgery Techniques 


Intracapsular 
Miles Galin, M.D. 


Extracapsular 
David Mcintyre, M.D. 


Phacoemulsification 
Charles Kelman, M.D. 


Vitrectomy 
K. Buol Heslin, M.D. 


Doing the Doctor's 
Paperwork 


Dennis Shepard, M.D. 


Eye Anatomy 


Stephen Obstbaum, M.D. 


Pre-Op Evaluation 
& History 
Henry Clayman, M.D. 


Lens Calculation 
John Shammas, M.D. 


Endothelial 
Photography 


Manus Kraff, M.D. 


Panel Discussion/ 
Question © Answer 
Period 


Manus Kraff, M.D. 
Moderator 


Friday, March 28 


Post-Operative 
Complications - 
Immediate & 
Future Treatment 


Richard Kratz, M.D. 


Post-Operative 
Care & 
Instruction 


Murry Weber, M.D. 


Psychological 
Needs of the 
Post-Op Patient 
John Alpar. M.D. 


Secondary 
Implants 
John Darin, M.D. 


Indications / 
Contraindications 


Norman Jaffe, M.D. 


Surgical 
Complications 
C. William Simcoe, M.D. 


Panel Discussion/ 
Question & Answer 
Period 


Norman Jaffe, M.D. 
Moderator 


GRAND BALL! 


LADIES’ 
PROGRAM! 


An exciting Ladies’ 
Program is planned, 
with a gourmet lunch 
and international 
fashion show at 
Beverly HIlls’ renowned 
Bistro restaurant; a 
thrilling tour of 
Universal Film Studio; 
a visit to beautiful 
Huntington Library, 
Art Gallery and 
Gardens with lunch 

at Emily's; live theater 
at Hollywood's 

famed Pantages... 
and much, 

much more! A 
definite must! 


Category | 
40 hours 
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DO NOT WRITE IN THIS SPACE—FOR STAFF USE ONLY 


DT PD AMT PD PK MD CD NO CME ssn 


REGISTRATION- U.S. INTRAOCULAR LENS SYMPOSIUM 

Prior to Feb. 20: __| Members, Fellows and Military of AIOIS $375 [] Ladies’ Program $156 
_] Non-Members $450 [] Residents $225 [] Nurses $150* [] Technicians $150* 
_| Use of Healon in the Anterior Segment Course __| Endothelial Photography Course 

After Feb. 20: __] Members, Fellows and Military of AIOIS $425 [] Ladies’ Program $181 
C] Non-Members $500 [] Residents $275 [] Nurses $175* [] Technicians $175* 


|] Use of Healon in the Anterior Segment Course _| Endothelial Photography Course 





|_| Check here if you wish further information on the Ladies’ Program 


*Nurses’ and technicians’ fee includes attendance at general sessions, lunches, etc., as well as special Nurses’ and Techni- 
cians’ Course. 


Each Registrant must fill out a separate form. Concellations: 90% refund prior to postmark date of Feb. 20. 10% 
refund after postmark date of Feb. 20. Residents must have a letter from Chief of Department. Make check or money order 
payable to U.S. Intraocular Lens Symposium and send with this form to RO. Box 3140, Santa Monica, California 90403. 
For hotel reservations, please contact Century Plaza Hotel directly at Avenue of the Stars, Los Angeles, California 90067. 
Telephone (213) 277-2000. Toll free reservation number (213) 228-3000. When making reservations please indicate 
that you are with the AIOIS. 




















Name x] — = ae 

Address Riess Phone iene 
City as State = 

Zip Foreign Country ——————— — —— 
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The Absorber 


A Chemical Sunglass 


Unlike all other sunglass lenses, NolR chemically NoIR is a plano lens available in amber and grey- 
comforts and protects the eye with a complex sys- green with transmissions of total light ranging from 
tem of infrared and ultraviolet absorbers. 1% to 18%. 
, l The 100 series is de- » 
Ninety-eight percent infrared and total ultraviolet signed to fit over ‘ee e 
are absorbed by the NoIR lenses. This selective corrective spectacles 
transmission of light enhances vision and comfort as (notably cataract) 
the eye receives only low levels of visible light to provide maxi- 
necessary for vision. mum protection, 
physically as well as 
chemically. 
NolR signifies “NO 
Infrared” 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


Recreational Innovations Company PO Box 159/6155 Pontiac Trail South Lyon, Michigan 48178 313-769-5565 


Eleventh Annual Jules Stein Lecture 
PROF. GERD MEYER-SCHWICKERATH 


Annual Postgraduate Seminar 
CURRENT MANAGEMENT OF OPHTHALMIC DISEASES 


APRIL 24 and 25, 1980 
CENTURY PLAZA HOTEL è LOS ANGELES, CALIFORNIA 


Co-Chairmen: Allan E. Kreiger, MD Alan L. Shabo, MD 
Robert E. Christensen, MD Bradley R. Straatsma, MD 


GUEST FACULTY: 
Lloyd M. Aiello, MD Manus C. Kraff, MD 
John E. Cairns, MD Richard P. Kratz, MD 
Steven T. Charles, MD Marvin L. Kwitko, MD 
John Hetherington, Jr., MD Hunter L. Little, MD 
Norman S. Jaffe, MD Donald S. Minckler, MD 


and 


MEMBERS OF THE JULES STEIN EYE INSTITUTE 
and UCLA SCHOOL OF MEDICINE FACULTY 


PREREGISTRATION ESSENTIAL—ENROLLMENT LIMITED 
Fee (Lunches & Reception included) 
Practitioners-$250.00; UCLA Department of Ophthalmology Faculty $100.00 
and Nonaffiliated Residents-$90.00 
Make checks payable to: Jules Stein Eye Institute-UCLA 
Forward to: Mrs. Lu Hendricks-Registrar 
Jules Stein Eye Institute, UCLA School of Medicine, Los Angeles, CA 90Q24 


AMA Category 1 Credit: 16 hours 
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Technical Report — Baylor Visual Fields Programmer 





Add Rapid, Standardized Visual Fields Testing To 
Your Goldmann Type Perimeter for a Minimal Investment 


1. 
THE BAYLOR VISUAL FIELDS PROGRAMMER GUIDANCE 


A pre-programmed microcomputerized attachment for your eo TON i 
Goldmann type perimeter. Attaches quickly in your office to Os ee a S 


: ` é A ube 8 or no responses. Reset and hold controls 
add rapid standardized Visual Fields testing for a minimal are also provided for flexible operation 
investment. 


Brey ot es oH eae A 
SIMPLE, FAST AND ACCURATE OPERATION 
Your personnel can administer accurate reliable screening 
and test programs in less time and with minimum training. 
The computer guides the operator and simplifies technical a 
tasks by displaying instructions and questions. Pre- eee” 
programmed for Basic, Glaucoma (a modification of the gee 
Armaly-Drance technique) and Extended field tests - the bor! a 
computer guides the examiner through perimeter setupand fa 
test points automatically and displays missed points for 
retest and rapid plotting. The Baylor Visual Fields Program- 
mer provides repeatable standardized Visual Fields pro- 
cedures for accurate reproducable medical data. 



























ra 
THREE PRE-PROGRAMMED TESTS 


Medically weighted efficient programs optimize patient flow 


yu SV NW 





= iek = = ©) Sis > = e 
N f | i~ 
Basic Glaucoma Extended 


(Illustrations simulate right eye test only) 


3. 
EASY ONE HAND OPERATION — 


Electronically guided cursor automatically presents precisely timed flashes silently. 
Static stimulus duration and kinetic stimulus speeds are governed by the computer. 











For more information about the Baylor Visual Fields 
Programmer fill out and mail the coupon to: 


HOUSE OF VISION INSTRUMENT CO. | | 
1980 University Lane | 
Lisle, IL 60532 | Soesan = 
(312) 960-5880 | wame E SN mang 
| | 
| | 


— — e M i a o Í e a a o a a a——Á Á 
[ | currently have a Goldmann type perimeter | 


| would like a brochure 


MAKE MODEL AJO 
would like a demonstration — —" —— 


TOLL FREE: 800 - 323-7207 
In Illinois: 800 - 942-1598 


ADDRESS 





\ 


ITY STATE ZiIP 


HOUSE OF VISION INSTRUMENT CO. 
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The fourth annual course in 


REAL-TIME OPHTHALMIC 
ULTRASOUND 


and 


INTRAOCULAR LENS POWER 
DETERMINATION 


including a special topic 


Neurological Evaluation of 
the Carotid Artery 
William M. McKinney. M.D. 


PROFESSOR OF NEUROLOGY 
BOWMAN GRAY SCHOOL OF MEDICINE 


Steve Charles. M.D. 


COURSE DIRECTOR: 


Yale Fisher, M.D. 
New York, New York 


THE HYATT REGENCY 
Memphis, Tennessee 
Lyle Moses, M.D. 
Beachwood, Ohio 


John S. Kennerdell, M.D. 


Pittsburg Pennsylvania 


March 29 & 30, 1980 


Carol Kollarits, M.D. 
Toledo, Ohio 
Contact 
Patricia Lindgren 
Ophthalmic Ultrasound Seminars 
7415 Grove Road 
P.O. Box 247 


Dudley Stone, M.D. 
San Francisco, California 
Mary Reeves, C.0.A. 


h 
sia ai Frederick, MD. 21701 
Anne Jones, R.N. - R.D.M.S. 301/694-9494 
Winston Salem, North Carolina Tuition: $250.00 





“GEORGIA GOLDEN ISLES” 
MAY 1—MAY 4, 1980 


ANNUAL MEETING 
GEORGIA SOCIETY 
OF OPHTHALMOLOGY 


THE CLOISTER 
SEA ISLAND, GEORGIA 31561 


THEME: NEURO-OPHTHALMOLOGY 
SPEAKERS 


LAWTON SMITH, M.D., Miami, Florida 
JOHN McCRARY, M.D., Houston, Texas 
NOBLE DAVID, M.D., Miami, Florida 
RICHARD KEATES, M.D., Columbus, Ohio 


Reservations direct with The Cloister, Sea Island, Geor- 
gla, 31561, to enjoy an outstanding program, golf, tennis, 
Swimming, fishing and tempting cuisine. Registration 
fee $200 payable upon registering at meeting. Addi- 
tional information, contact: Talitha M. Russell, Exec. 
Sec., Ga. Society of Ophthalmology, Suite 108, 3011 
Rainbow Drive, Decatur, GA. 30034. 





“Doctor I can't find 
sunglasses dark enough.” 


How many times have you heard 
this complaint from your patients sion from 1%—10%—plano only. Case in- 
with...aphakia, uveitis, bullous kera- cluded. Lower transmissions at increased 
topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors — 
neal disease, incipient cataract, post- light green, medium amber, amber 
op intraocular lens implant and all anterior segment surgery. 

Now OLo has the answer! At prices that are realistic! 


Five different modes —light transmis- 


dark grey-green, dark green. 
Priced as low as $4.50 on 


OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 
shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below. 
cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 


OLo in new full size may be worn alone or over most spectacles. Wrap Oo O OLo 


Products, Ltd. 


around side shields and anti-glare frosted brow guard make these sun- 


glasses remarkably comfortable. 


| OLo Products, Inc. 


Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 


Please send me: a sample pair of Sunglasses. I am enclosing $6.00 ( professional price) 


plus $1.00 for postage and handling 


Ù Light Green 10% transmission. O Medium Amber 8% transmission 


C Send me detailed Brochure 
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KELMAN ANTERIOR 
CHAMBER LENS" 
[OL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 




























CURRICULUM: 


Anterior vs. Posterior |!.0.L.’s 

Contraindications to Anterior 1.0.L. 

Advantages of Kelman 1.0.L. 

Size and Stability of |.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.1.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 




















COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 





FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 
Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 





NAME 
ADDRESS 
æ 


CITY 


STATE 
































THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 

Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 

Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 

Ned L. Snider, M.D. 

Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 

K. Buol Heslin, M.D. 


Courses given monthly 





For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 







Special fee for residents 
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Announcing 


The Thirty-Second Annual Clinical Conference 
The Chicago Ophthalmological Society — May 23- & 24, 1980 
The Drake Hotel, Chicago, Illinois 


Preliminary Speaker Program 


Frederick S. Brightbill, M.D. “Corneal Pathology and Contact Lens Wear”: “Aphakic Cor- 
Madison, Wis. rection, Ahead Of, On, Within or Behind the Gornea”’ 
Stephen M. Drance, M.D. “Complications of Medical Therapy”: 

Vancouver, B.C. “Risk Factors in Glaucoma” 

Eugene Folk, M.D. “Common Motility Consultations” 

Chicago, Ill. 

David L. Guyton, M.D. “Automated Refractions’”’ 

Baltimore, Md. “Topics in Motility” 

Eugene Helveston, M.D. n l ee r 
Indianapolis, Ind. Comparison of IOL's”; “Honan Pressure Reducer 

Richard P. Kratz, M.D. . l , l RIS 
Vannuys, Calif. “Headaches in Ophthalmology”; “The Patient with Diplopia’’: 
Joel Sacks, M.D. “Emotional Overlay and Organic Underlay” 

Cincinnati, O. “The ‘Other’ Retinal Vascular Diseases”; “Management of 
Howard Schatz, M.D. “Vitreous Hemorrhage”; "Complications of Argon Laser 

San Francisco, Calif. “Photocoagulation for Diabetic Retinopathy” 


Also Presenting 
The Thirty-Sixth Annual Gifford Memorial Lecture 


Joseph S. Haas, M.D. “Juvenile Glaucoma” 

Chicago, Ill. “All Courses approved for CME-Category | Credit 

Program Chairman: David S. Robbin, M.D. 

Cost: $175.00 — Includes registration, dinner dance, two 
luncheons, coffee breaks 

Information Nancy Kitzel-Dept. 2 

Registration: Chicago Ophthalmological Society, 310 S. Michigan Ave. 


Chicago, Illinois 60604 — Phone: (312) 786-9468 


BAYLOR COLLEGE OF MEDICINE 
Department of Ophthalmology 


Announces a 
BASIC COURSE IN KPE 
(Kelman “Phaco-Emulsification’’) 
FACULTY 


Jared Emery, M.D. 
Course Director 


SPECIAL GUEST: JAMES LITTLE, M.D. 


Guy Knolle, M.D. Donald Ford, M.D. 
Jack Thurmond, M.D. Jess Smith, M.D. 
Warren Cross, M.D. Ralph Stanifer, M.D. 


James Krause, M.D. Robert Moura, M.D. 


This is a comprehensive course in the surgical techniques of KPE. Detailed instruction is given in 
patient selection, preoperative considerations, the “nine steps of KPE,” and postoperative care. In- 
traocular lenses and their use with KPE are also discussed. Live surgery is observed with commentary by 
experienced KPE surgeons. Courses are limited to fifteen to assure personalized attention during 

ractice surgery sessions. 
iam gery COURSE DATES 


January 25-27, 1980 
April 10-12, 1980 
June 20-22, 1980 
October 24-26, 1980 
Contact Susan Serratt for further information 


Cullen Eye Institute 

6501 Fannin, NC200 

Houston, TX 77030 
(713) 790-5941 


UGUGCr I 
EYE FORNIXSCOPE 
the alternative 

to eyelid eversion 





The Ocucept™ eye fornixscope is a patented 
precision instrument which permits diagnosis 
of conjunctival entities in the upper fornix and 
tarsus without anatomical distortion due to 
eyelid eversion. It is an indispensible aid in 
foreign body localization, industrial 
ophthalmology and trachoma diagnosis. 


APPLIED LIFE INTERNATIONAL PTY LTD 


P.O. BOX 86 CHATSWOOD NSW 2067 AUSTRALIA 
TEL (02) 411 5022 


Dear Sir, 
Please forward ......OCUCEPT™ eye fornixscopes at US$60.00 (includes airfreight 
and one year unconditional service warranty) Total amount enclosed 


Name 


Address 


at 


THE + on oe 


April 20-23, 1980 


Ophthalmology Speakers: 

Perry S. Binder, M.D., San oe California 

Henry Clayman, M.D., Miami, Florida 

Oliver Dabezies, M.D., New Orleans, Louisiana 
Johnny Justice, Houston, Texas 

Kenneth T. Richardson, Jr., M.D., Anchorage, Alaska 
C. William Simcoe, M.D., Tulsa, Oklahoma 


Otolaryngology Speakers: 

Gerald Healy, M.D., Boston, Massachusetts 
Fred Owens, M.D., Dallas, Texas 

Claude Warren, M.D., Mobile, Alabama 

James Willoughby, M.D., Kansas City, Missouri 


Latest on Intraocular Lenses, Extended Wear Contact Lens- 
es, Retinal Photography, Fluorescein Angiography, Refractive 


Keratoplasty, Glaucoma, and Computerized Visual Fields. 


LATEST on Children’s Head and Neck Malignancy, Facial 
Nerve, Perilymph Fistula, Subglottal Stenosis, and Allergy 


Management. 


PLAY the 1979 International Ryder Cup Course during 
leisure time. 


Telephone Number 


GOLD MEDAL AWARD INVENTIONS — 1978 
GENEVA, SWITZERLAND 


DELIVERY: Approximately 1-3 weeks 


RESERVATIONS: Write directly to The Greenbrier, White Sul- 
phur Springs, West Virginia for hotel accommodations. 


ADVANCE REGISTRATION: Fee of $175 required; checks pay- 
able to The West Virginia Academy of 0&0. Send to: J. Elliott 
Blaydes, M.D., The Blaydes Clinic, Frederick & Woodland, 
Bluefield, West Virginia 24701 


AMA CREDIT CATEGORY | 


INTRODUCING 
The graczyk distribution company 


51 W. ALTGELD • GLENDALE HEIGHTS, ILL. 60137 « (312) 653-3375 


Who has brought together leading companies which represent the finest 
equipment and instruments in the ophthalmic field. Their names are 
synonymous with quality and excellence and their combined expertise is 
available to you through the Graczyk Distribution Company. 


HOUSE OF VISION KARL ILG INSTRUMENTS 
CARLSON MANUFACTURING CO. *RUDOLPH BEAVER, INC. 
S. JACKSON, INC. MEDI-MEDIA 


*FEATURING BEAVER MICRO-SHARPS 































A razor-thin, ultra-sharp and finely-pointed SYSTEM 75° SELECTIONS 

stainless steel blade is firmly embedded in No. 7511 SMALL 15° 1.5 mm 
color coded plastic tips that fit all Beaver Gold ) 
chuck handles. = ; 
The blade is exposed and fixed at three No. 7513 MEDIUM 15° 3.0 mm 
positions, Under the operating or lab micro- Blue fon 


LA k PB 


LARGE 15° 5.0 mm 


scope, MICRO-SHARPS reveal many 


cooperative features; good visibility, color No. 7515 
contrast for guidance, rigidity and optimum Green R 
blade-edge angle. They are packaged 
guarded and sterile. No. 7530 30° 3.5 mm 
Black R 
No. 7545 45° 3.0 mm 






Tan 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 











Now, a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 


Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort" and 97% were rated as “good or excellent integ- 
rity”. Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, “Results of a Systematic Approach to Fitting Kera- 
toconus", by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMIGS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 
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32nd ANNUAL 
WILLS EYE HOSPITAL 
CLINICAL CONFERENCE 


Oram R. Kline, Jr., M.D., Chairman 


April 24-25-26, 1980 


Marriott Hotel City Line Avenue Philadelphia, Pa. 
BEDELL MEMORIAL LECTURE 


presented by 


CORNELIUS D. BINKHORST, M.D. 
Terneuzen, Netherlands 


SYMPOSIA 





PROLONGED-WEAR LENSES 
Kenneth |. Michaile, M.D., Moderator 
H. Dwight Cavanaugh, M.D. 

G. Peter Halberg, M.D. 

Jack Hartstein, M.D. 

Richard Keates, M.D. 


NEURO-OPHTHALMOLOGY 
Norman J. Schatz, M.D., Moderator 
William Fletcher Hoyt, M.D. 

Perter J. Savino, M.D. 

Jonathan Trobe, M.D. 


INTRAOCULAR LENSES 
John Sheets, M.D., Moderator 
CorneliusD. Binkhorst, M.D. 
Turgut Hamdi, M.D. 

Charles Kelman, M.D. 

OramR. Kline, Jr.,M.D. 


MORE THAN 60 ADDITIONAL ORIGINAL PAPERS WILL BE PRESENTED 
BY INDIVIDUAL AUTHORS 


WORKSHOPS 
Contact Lenses Malpractice Refraction 
Cornea Motility Retina 
Glaucoma Neuro-Ophthalmology Uveitis 
Intraocular Lenses Oculoplastic Surgery Vitrectomy 


A special PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants and Nursing Personnel 
on Saturday, April 26, 1980 from 9 a.m. to 12 noon. 


REGISTRATION INFORMATION 
Registration Fee: $100.00 Ophthalmologists 
$ 25.00 Residents & Fellows 
$ 10.00 Paramedical Personnel 
For further information contact Jeanne L. Kiska, Conference Coordinator, 4132 Markland Street, Philadel- 
phia, Pa. 19124. 


A No refunds after March 15, 1980 
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For steroid-responsive inflammatory disorders of the anterior segment 


CONVENIENCE... drop after drop 








x Sterile Ophthalmic Solution 


mi a. DECADRON Phosphate 


=< EE (DEXAMETHASONE SODIUM PHOSPHATE | MSD) 


( 1% Dexamethasone Phosphate Equivalent 






PIN THE 


i 


OCUMETER 


: OPHTHALMIC DISPENSER 
a highly effective medication 


e The OCUMETER conveniently dispenses 
one drop at atime 


e No eyedropper is necessary 

e Remains stable at room temperature 
e May be carried in pocket or purse 

e pH compatible with that of the eye 


Contraindications: Acute superficial herpes simplex 
keratitis. 

Fungal diseases of ocular or auricular structures. 

Vaccinia, varicella, and most other viral diseases of the 
cornea and conjunctiva. 


Tuberculosis of the eye. 
Hypersensitivity to a component of this medication. 
Perforation of a drum membrane. 


Warnings: Employment of steroid medication in the treat- 

ment of stromal herpes simplex requires great caution; 

frequent slit-lamp microscopy is mandatory. 

Prolonged use may result in glaucoma, damage to the optic 
nerve, defects in visual acuity and fields of vision, posterior 
subcapsular cataract formation, or may aid in the establish- 
ment of secondary ocular infections from pathogens liber- 
ated from ocular tissues. 

In those diseases causing thinning of the cornea or sclera, 
perforation has been known to occur with the use of topical 
steroids. 

Acute purulent untreated infection of the eye or ear may be 
masked or activity ene by the presence of steroid 
medication. 

Usage in Pregnancy — Safety of intensive or protracted use 
of topical steroids during pregnancy has not been substan- 
tiated. 


Precautions: As fungal infections of the cornea are particu- 
larly prone to develop coincidentally with long-term local 
steroid applications, fungus invasion must be considered in 


Copyright © 1979 by Merck & Co., Inc 


any persistent corneal ulceration where a steroid has been 
used or is in use. 


Intraocular pressure should be checked frequently. 


Adverse Reactions: Glaucoma with optic nerve damage, 
visual acuity and field defects, posterior subcapsular cata- 
ract formation, secondary ocular infection from pathogens 
including herpes simplex liberated from ocular tissues, 
perforation of the globe. 


Rarely, filtering blebs have been reported when topical 
steroids have been used following cataract surgery. 


Viral and fungal infections of the cornea may be exacerbated 
by the application of steroids. 


Rarely, stinging or burning may occur. 


How Supplied: Sterile ophthalmic solution in 2.5-ml and 
5-ml glass bottles with dropper assembly and in 5-ml 
OCUMETER® ophthalmic dispensers, containing per milli- 
liter of buffered solution: dexamethasone sodium phosphate 
equivalent to 1mg (0.1%) dexamethasone phosphate; 
creatinine, sodium citrate, sodium borate, polysorbate 80, 
disodium edetate in the OCUMETER, sodium hydroxide to 
adjust pH in glass bottles, hydrochloric acid to adjust pH in 
plastic dispensers, water for injection, and sodium bisulfite, 
phenylethanol, and benzalkonium chloride added as preser- 
vatives. 


For more detailed information, consult your MSD MS D 
representative or see full prescribing information. MERCK 
Merck Sharp & Dohme, Division of Merck & Co., Sra 

Inc., West Point, Pa. 19486 ANE 


J70001'009 
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MIAMI EYE FOUNDATION 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 


University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 
ST. FRANCIS HOSPITAL 
Presents 


THE MIAMI COURSE 


IN 
PHACOEMULSIFICATION 


(Including Extracapsular Cataract Surgery and Lens Implant) 


APRIL 
25-26-27 
1980 


Using the Facilities of the Sponsoring Institutions 


course includes 

e practical labs for phaco 

e observation of live surgery 

e interworkings of phaco machine 

e indications, contraindications and complications 
e implant labs (cadaver eyes) 


COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 


Faculty 
Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 
Frank Hurite, M.D. Charles Kelman, M.D. 
Mark S. Jaffe, M.D. Lyle Moses, M.D. 
Tuition $1000 Practitioner 


Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Ave. 
Miami Beach, FL 33139 
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TRANS PARS PLANA 
PHOTOCOAGULATION 
: 


“The Charles 
Endophotocoagulator” 


Reference: 
Steve Charles, M.D. 
Memphis, Tennessee 


@ TRANS PARS PLANA PHOTOCOAGULATION 
@ FOCAL TREATMENT OF RETINAL TEARS 
è FOCAL TREATMENT OF SURFACE NEO-VASCULARIZATION 


The Charles Endophotocoagulator is a special 
delivery system attached to the Clinitex LOG-2 
or LOG-3 for trans pars plana photocoagulation. 


The 0.89 mm (20 gauge) autoclavable, foot- 
switch activated probe is compatible with 
incisions for vitrectomy instruments (Clinitex 
VISC-X, STAT and Ocutome). 


The Clinitex LOGs with the Charles Endophoto- 
coagulator probe are portable, require no special 
electrical facilities or water cooling systems. 


Hospital costs are reduced as this multiple sys- 
tem may be used as a conventional photocoag- 
ulator as well as an endophotocoagulator. 


CLINITEX division of cooper medical devices corp. 


183 Newbury St. 
Danvers, MA 01923 


Name 


Hospital or Clinic 


CO ip: OEE S 


City 


Zip 


endophotocoagulator AJO 
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STANFORD OPHTHALMOLOGY FIFTY-THIRD ANNUAL 
NEW YORK EYE AND EAR INFIRMARY 


ALUMNI ASSOCIATION CLINICAL CONFERENCE 


and “OPHTHALMOLOGY 1980” 
STANFORD DIVISION MAY 8-9, 1980 


OF ORHTHALMOLOGY eae oe 
CITY 
Invite you to attend | 


James E. ae ee Chairman 
Sol Liebowitz, M.D. 

THE STANFORD Clyde R. Locke, M.D: 

CLINICAL CONFERENCE Arthur Boruchoff, M.D. romas O. Muldoon, N 

Robert Brockhurst, M.D. 
on Jorge N. Buxton, M.D. 

Francis Cangemi, M.D. 
May 16-17, 1980 Robert S. Coles, M.D. 
(Friday & Saturday) 


Thomas 0. Muldoon, M.D 
Radu Pacurariu, M.D 
John R. Finlay, M.D. 
Ronald Glatzer, M.D. 
GUEST SPEAKER: 
David C. Cogan, M.D. 


Lawrence Pape, M.D. 
Marshall M. Parks, M.D. 
Mark Hammer, M.D. 
John S. Hermann, M.D. 
Chief, Neuro-ophthalmic Section 
National Eye Institute 


Robert D. Reinecke, M.D. 
K. Buol Heslin, M.D. 
10 Hours CME Credit Tuition: $75.00 


Morton L. Rosenthal, M.D. 
Arthur J. Jampolsky, M.D. 
For Registration or Information Contact: 


Louis V. Angioletti, Jr., M.D. 
Charles Beyrer, M.D. 
J. Elliott Blaydes, M.D. 


John T. Simonton, M.D. 
Hampson A. Sisler, M.D. 
Bryon C. Smith, M.D. 
Thomas Spoor, M.D. 
Orkan Stasior, M.D. 
Richard C. Troutman, M.D 


AMA-CME Credits, Category 1: 16 
Conference Fee: $200.00 (Luncheons and Cocktail Reception 
included). Residents: $100.00 (Luncheons and Cocktail Recep- 
tion included). 
For further information, please write: 
Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 


Edmundo Salazar, M.D. 
Lewis Schachne, M.D. 
Theodore F. Schlaegel, Jr., M.D. 

Philip Knapp, M.D 

Richard Koplin, M.D. 

Gerard R. Labay, M.D. 


Alumni Secretary 
Division of Ophthalmology, A227 
Stanford University Medical Center 
Stanford, California 94305 


Conjunctivodacryocystorhinostomy 
ina ts 


iin 
Ti 
iji 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
Sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


* L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 


Volume 59, No. 5, May, 1965 


J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 


Up-To-Date, Aesculapius Publishing Company, 1970. 


L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


Aesculapius Publishing Company, 1976. 
Additional Information Available From: 


Weiss hinific Glaus Blowing Go 


2025 S.W. BRIGGS COURT ¢ BEAVERTON, OREGON 97005 e (503) 644-3507 





iniphage: 
105mm Diameter 
With Built in Infusion 


The DKS Miniphage is still the only 
miniature cutting head that offers 
infusion built in, not added on. 
The 1.05mm, diameter tip Is a 
disposable, sharp and versatile 
cutting instrument guaranteed 
every time. 

Two models are available: The 
V3001-120,with finger hole control 
of suction; and the V3001-124, 
with foot switch control of 
suction and positive shut-off. 


Use of the V3001-124 will require 
modification to existing systems 
in the field. New systems are 
available with or without modifi- 
cation. 

Available for December delivery 
in the new DKS disposable 
sterile pack. 

One of a family of DKS precision 
disposable surgical instruments. 


A product of David Kopf Instruments 
7327 Elmo St., Tujunga, CA 91042 
Telephone: (213) 352-5955 
Eastern Regional Office 

27 Watchung Ave., 

Upper Montclair, N.J. 07043 
Telephone: (201) 746-1485 


Peyman/Vitrophage 


DKS 


Ready When You Are 








12.5mm i 


15. ann ZS 
ea 14, Se => 


thrge Jens diameters 


thinner lenses 


greater comfort 


larger optical zone 


See next page for brief summary of prescribing information 
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BAUSCH & LOMB SOFLENS (polymacon) Contact Lenses 


BRIEF SUMMARY (For full prescribing information see package circular.) 
VISION CORRECTION USE 


INDICATIONS: SOFLENS © (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia CONTRAINDICATIONS: SOFLENS * (polymacon) 
Contact Lenses are contraindicated inthe presence of any active untreated infection or abnormality 
of the anterior segment of the eye with the exception of ametropia and aphakia WARNINGS: 
Abrasions and Infections —if a lens becomes less comfortable than it was when first placed on 
the wearers cornea. the lens should be removed immediately and the wearer's eye and the lens 
examined for the possible presence of a foreign body If any eye abrasion. ulceration. irritation or 
infection ıs present. or any abnormal eye condition ıs observed concurrent with lens wear, the lens 
should be removed immediately and a physician consulted Infectious corneal ulcers have been 
reported. usually associated with failure to follow the recommended procedures for care of the 
lenses. Aphakic Patients—Aphakic patients should not be fitted with SOFLENS- (polymacon) 
Contact Lenses during the postoperative period until, in the opinion of the surgeon. the eye has 
healed completely Lens Sanitation and Handling — Persons who require only vision correction and 
who would not. or could not. adhere to the recommended daily-sanitary care of SOFLENS 
(polymacon) Contact Lenses or who are unable to place and remove the lenses should not be 
provided with them Failureto follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers. Malfunction and rusting of the metal interior of the 
BAUSCH & LOMB ™ Disinfecting Unit I (ASEPTOR ) as well as discoloration and cracking of the lens 
case has been reported after varying periods of use If such occurs. appropriate replacement ts 
indicated to avoid interference with the disinfection procedure Keep the BAUSCH & LOMB “ 
Disinfecting Unit | (ASEPTOR `) clean and dry at all times Medicants and Eye Drops — When the 
lenses are used by persons requiring only vision correction no ophthalmic solutions or medicants 
including conventional (hard) contact lens solutions and eye drops. except BAUSCH & LOMB " Lens 
Lubricant should be used by SOFLENS (polymacon) Contact Lens wearers prior to placement. or 
while the lens 1s in place on the eye Also. ne solutions. including conventional (hard) contact lens 
solutions other than daily cleaner. lens lubricant. saline. and the solution made from the SOFLENS 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS © (polymacon) Contact Lens 
when the lens ıs off the eye. Wearing Restrictions—SOFLENS (polymacon) Contact Lenses, when 
used only for vision correction. should be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses PRECAUTIONS: Storage — SOFLENS - (polymacon) 
Contact Lenses must be stored ONLY in saline solution If left exposed to air the lenses will 
dehydrate, become brittle. and break readily If a lens dehydrates. it should be resoaked in saline 
solution until it returns toits soft. pliable state which may take as long as forty minutes. Fresh saline 
solution must be used DAILY for cleaning. storing. and disinfection of lenses The carrying case must 
be emptied and refilled with fresh saline solution just before disinfecting the lenses If using 
BAUSCH & LOMB ™ Salt Tablets to make saline solution. the solution MUST BE PREPARED FRESH 
DAILY. As this saline ıs not aseptic. it should not be used to clean a lens that is to be replaced 
immediately on the eye. nor should this solution ever be placed in the eye If the patient wishes to 
remove a lens. clean it. or wet it and replace it on the eye. the solution in the carrying case should be 
used. as it will have been disinfected. or Preserved Saline Solution may be used Hygiene —Hands 
must be washed, rinsed thoroughly. and dried with a lint-free towel before handling the lenses 
Cosmetics. lotions. soaps. and creams must not come in contact with the lenses. since eye irritation 
may result. If hair spray is used while the lenses are being worn. the eyes must be kept closed until 
the hair spray has settled. Handling —A SOFLENS ` (polymacon) Contact Lens may be damaged by 
nicking or tearing if care ıs not exercised during placement on or removal from the eye. replacing or 
removing it from the carrying case or inthe cleaning process Lenses must be placed very carefully in 
the carrying case to avoid damaging the edges of the lenses. Disinfecting —Fresh saline solution 
must be used DAILY for cleaning. storing and disinfection of lenses. If using BAUSCH & LOMB” Salt 
Tablets to make saline solution. the solution MUST BE PREPARED FRESH DAILY. After removal from 
the eye. the SOFLENS ` (polymacon) Contact Lens must be rubbed gently with Daily Cleaner then 
rinsed with saline solution to remove mucus and film from the lens surface The BAUSCH & LOMB ~ 
Lens Carrying Case (LENSGARD'”’) must be emptied and refilled with fresh saline solution just 
before disinfecting the lenses. In order to remove protein deposits which may form on the lenses 
wearers should use the SOFLENS ™ Enzymatic Contact Lens Cleaning Tablets according to the 
directions for use which accompany the tablets To help remove tear residues and mucus as well as 
other deposits that tend to accumulate on the lens surface. patients should use Daily Cleaner 
according to the directions for use which accompany the product. Disinfecting with a BAUSCH & 
LOMB '™ Disinfecting Unit |(ASEPTOR ) or II (ASEPTRON “) is necessary to kill microorganisms If a 
BAUSCH & LOMB ™ Disinfecting Unit | (ASEPTOR `) or Il (ASEPTRON ™) is not available, the lenses 
may be disinfected by boiling them in their carrying casein a pan of water for ten minutes When this 
boiling method of disinfection ıs used. the lenses can be damaged if the boiling water is allowed to 
completely evaporate. The BAUSCH & LOMB ™ Lens Carrying Case (LENSGARD “) must always be 
2 full of fresh saline solution before disinfecting and must always be tightly closed to prevent 
leakage of the saline from the case and subsequent dehydration of the lenses Fluorescein — Never 
use fluorescein while the patient is wearing the lenses because the lenses will become discolored 
Whenever fluorescein is used, flush the eyes with sterile normal saline solution and wait at least one 
hour before replacing the lenses. Earlier replacement may cause the lenses to absorb residual 
tluorescein. ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution Eye 
irritation may occur within a short time after putting on a hypertonic lens Removal of the lens will 
relieve the irritation A lens adheres very rarely to an eye as a result of sleeping with the lens on. or 
wearing a hypotonic lens If a lens adheres for any reason apply fresh saline and wait until the lens 
moves freely before removing it Clinical studies indicate that corneal edema. as manifested by 
symptoms such as rainbows. halos around lights. or foggy vision. may occur in less than 5° of 
SOFLENS * (polymacon) Contact Lens wearers If these symptoms occur, the lenses should be 
removed and professional consultation obtained Excessive tearing. unusual eye secretions. and 
photophobia are not normal If these symptoms occur the patient should be examined to determine 
their cause Afaint blue haze. believed to be located in Descemet’s membrane. has been reported in 
the Spokane. Washington area, As yet. the cause is unknown and the phenomenon has not been 
found elsewhere The wearers report no subjective symptoms and there is no detectable effect on 
their visual acuity There have been approximately 29 cases. and in 10 of these patients the blue haze 
has cleared or isin various stages of regression Neovascularization of the cornea has been observed 
in some aphakic patients fitted with the SOFLENS — (polymacon) Contact Lens. which may require 
discontinuation of the lens Medical consultation should be obtained in such an instance 
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gentamicin sulfate, U.S.P. 





Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile. aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 30 mg 
gentamicin). disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment. 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include Coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin, Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species. Esche- 
nchia col Klebsiella pneumoniae (Friedlander's bacillus). 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Nesseria species 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of intections of 
the external eye and its adnexa caused by susceptible 
bacteria Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute mMeibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicat2d in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours In severe infections, dosage may be in- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a smal! amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile. boxes of one and 
six. Store away from heat 

GARAMYCIN Ophthalmic Ointment—Sterile, “%-ounce 
tube, boxes of one and six Store away from heat 


NOVEMBER 1973 10082900 


For complete details, consult package insert or literature 
available from your Schering Representative, or Professional 
Services Department, Schering Corporation. Kenilworth, New 
Jersey 07033 
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ointment), 3% 


Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


base. 

Clinical y. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

eg toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 





plied to 10% of the body surface during organogenesis indu 
fetal abnormalities in rabbits. When 10% Vira-A ointment was 
plied to 2 to 3% of the body surface of rabbits, no fetal ab 
malities were found. This dose greatly exceeds the total rec 
mended ophthalmic dose in humans. The possibility of embry 
or fetal damage in pregnant women receiving Vira-A (vidara 
ophthalmic ointment), 3%, is remote. The topical ophthalmic 
is small, and the drug relatively insoluble. Its ocular penetratio 
very low. However, a safe dose for a human embryo or fetus 
not been established. Consequently, Vira-A should be-used o 
when clearly indicated. 

It is not known whether Vira-A is excreted in human milk. A 
general rule, because many drugs are excreted in human m 
nursing should not be undertaken while a patient is under tre 
ment. However, excretion of vidarabine in breast milk is unlik 
because Vira-A is rapidly deaminated in the gastrointestinal tr 

Potential: Results of in vitro experiments indica 
that vidarabine can be incorporated into mammalian DNA and ci 
induce mutation in mammalian cells (mouse L5178Y cell lin 
Thus far, in vivo studies have not been as conclusive, but there 
some evidence (dominant lethal assay in mice) that vidarabii 
ny be capable of producing mutagenic effects in male ger 
cells. 

It has also been reported that vidarabine causes chromoson 
breaks and gaps when added to human leukocytes in vitro. Whi 
the significance of these effects in terms of mutagenicity is n 
fully understood, there is a well-known correlation between tl 
ability of various agents to produce such effects and their abili 
to produce heritable genetic damage. 

Potential: Chronic parenteral (IM) studies 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant i 
crease in liver tumor incidence among the vidarabine-treat 
females. In the same study, some vidarabine-treated male mi 
developed kidney neoplasia. No renal tumors were found in tl 
vehicle-treated control mice or the vidarabine-treated feme 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia o 
curred with greater frequency among the vidarabine-treati 
animals than in the vehicle-treated controls. The increases 
thyroid adenoma incidence in the high-dose (50 mg/kg) mali 
and the low-dose (30 mg/kg) females were statistically signi 
cant. 

Hepatic megalocytosis, associated with vidarabine treatme: 
has been found in short- and long-term rodent (rat and mous 
studies. It is not clear whether or not this represents a pr 
neoplastic change. 

The recommended frequency and duration of administratic 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpi 
simplex virus should be established clinically prior to prescribir 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oir 
ment, 3%, like any ophthalmic ointment, may produce a tempora 
visual haze. 

Although viral resistance to Vira-A has not been observed, th 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, coi 
junctival injection, burning, irritation, superficial puncta 
keratitis, pain, photophobia, punctal occlusion, and sensitivi 
have been reported with Vira-A Ophthalmic Ointment, 3%. Tt 
following have also been reported but appear disease-relate 
uveitis, stromal edema, secondary glaucoma, trophic defects, co 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of tt 
ophthalmic ointment has not occurred. However, the rap 
deamination to arabinosylhypoxanthine should preclude ar 
difficulty. The oral LD50 for vidarabine is greater than 5,020 m 
kg in mice and rats. No untoward effects should result from inge: 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any e: 
cess should be quickly expelled from the conjunctival sac. Tc 
frequent administration should be avoided. 

Administration. Administer approximately one he 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower col 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or comple 
re-epithelialization has not occurred by 21 days, other forms | 
therapy should be considered. Some severe cases may requi! 
longer treatment. 

After re-epithelialization has occurred, treatment for an adc 
tional seven days at a reduced dosage (such as twice daily) 
recommended in order to prevent reamrrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixtu! 
of solid and liquid petrolatum. U 
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A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 


VIRACAY 


idarabine ophthalmic ointment), 3% 





t only as effective but is also effective 
IDU in treating in patients resistant or 
erpes simplex virus hypersensitive to or 
sratitis... N intolerant of IDU * 
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Provides visual acuity, i 
aintains normal corneal physiology 
he POLYCON lens* is a rigid, oxygen- 
bermeable contact lens with excellent stability. 
is made from a copolymer containing silicon 
ind methyl methacrylate (MMA). 


xtensive clinical data l 
demonstrate distinct benefits 


18 patients completed a multiclinic study** 
ith the following results: 


o edema reported in 96.4% of patient visits 

o spectacle blur reported in 99.5% of patient visits 

o flare or halo problems reported in 99% of patient visits 
\ll-day comfort reported in 90% of patient visits 


or more information, call toll-free (800) 528-0366 today; 
Arizona, call collect (602) 242-6146. 


lease see the third page of this advertisement for brief summary information. 
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BRIEF SUMMARY 

INDICATIONS 


The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or refrac- 
tive astigmatism, as well as aphakia. 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or conjunc- 
tiva; insufficiency of lacrimal secretion; corneal hyposthesia, 
or any systemic disease which may affect the eye or be 
exacerbated by wearing contact lenses. 


WARNINGS 

Abrasions and Infections: |f the lens becomes less comfort- 
able to the wearer than when first placed on the wearer's 
cornea, a foreign body may be present. The patient should 
remove the lens immediately. If discomfort persists, an eye 
Care practitioner should examine the patient as soon as possi- 
ble to determine if any corneal abrasion, ulceration, irritation or 
infection is present. 

Aphakic Patients: Aphakic patients should not be fitted dur- 
ing the postoperative period until the surgeon determines that 
the eye has healed completely. 

Lens Care Regimen: Only use Preflex® Sterile Cleaning Solu- 
tion, Normol® Sterile Solution, and Adapettes® Sterile Lubrica- 
ting Solution with the POLYCON lens. Store ONLY in Normoi" 
Sterile Solution. Patients must adhere to recommended daily 
lens care regimen. FAILURE TO DO SO MAY RESULT IN 
DEVELOPMENT OF SERIOUS OCULAR INFECTIONS. 
Medicaments and = Drops: Wearers must not use any 
medicaments or ophthalmic solutions other than Adapettes 
solution prior to inserting the lens or while the lens is on the eye 
Wearing Restrictions: Remove before sleeping or in the pres 
ence of noxious and irritating vapors. 


PRECAUTIONS 

CLEANING AND DISINFECTION 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. 

To disinfect the lens, it is stored in fresh Normol solution for a 
minimum of four hours daily in the patient lens storage case 
After removal of the lens from the storage case, it is rinsed 
thoroughly with Normol solution. Adapettes lubricating solu- 
tion is applied to the lens surfaces as a wetting agent prior to 
inserting the lens in the eye. 


ADVERSE REACTIONS 


Rainbows or halos around objects or blurring of the vision 
Excessive tearing, unusual eye secretions and photophobia 


FITTING AND WEARING SCHEDULE 

Conventional methods of fitting contact lenses apply to the 
POLYCON contact lens. 

NOTE: STUDIES HAVE NOT BEEN PERFORMED TO SUP- 
PORT SAFETY OF THIS LENS FOR LONGER THAN THE 
RECOMMENDED WEARING TIME. 

A POLYCON Contact Lens Patient Care Kit must be provided 
at the dispensing visit. 

Preflex, Normol and Adapettes are trademarks of Burton 
Parsons & Company, Inc. 


SYNTEX OPHTHALMICS, INC. 
PHOENIX, ARIZONA 85015 


Manhattan, Eye, Ear & Throat Hospital 
presents a post graduate course in 
Ultrasonic Examination 
CONTACT B- SCAN 
including 
Simultaneous A-Scan Methodology 
—Instruments 
Bronson—Contact B-Scan 


Coleman—Ocuscan 
Charles—Ultrascan 


—Faculty 
Nathaniel R. Bronson, II M.D. William Regan, M.D. 


Stanley Chang, M.D. 
D. Jackson Coleman, M.D. 
Yale L. Fisher, M.D. 


Ed Trayner, M.D. 
William S. Farkas 


Norman Pickering 





Mary Smith 


—Date FEBRUARY 15-16, 1980 


—Contents 

The course will include the basics of ultrasound 
in ophthalmology and the application of contact, 
real time B-scan with simultaneous A-scan tech- 
nique for the practicing clinician. 

Apply to course director—Yale L. Fisher M.D. 
Ultrasound clinic Manhattan Eye, Ear & Throat, 
210 E. 64th Street, New York, New York 10021 








Glaucoma: Up-to-date 


Annual Conference 
of the 


Glaucoma Service of the 


Wills Eye Hospital 
To be held in the new Wills Eye Hospital 
June 6-7, 1980 


Faculty 
Irving H. Leopold, M.D. 
Peter G. Watson, M.D. 
Robert N. Shaffer, M.D. 
George L. Spaeth, M.D. 


Members of the Glaucoma Service Staff of the 
Wills Eye Hospital 
Dr. Robert N. Shaffer will present the Edmund 
B. Spaeth Lecture 


Reserve this date now. 


For further information please contact: 
Kenneth Benjamin, M.D. 

c/o Glaucoma Service 

Wills Eye Hospital 

1601 Spring Garden Street 
Philadelphia, Pa. 19130 

(215) 972-6380 


Cosponsored by Jefferson Medica College and the 
Pennsylvania Academy of Ophthalmology and 


Otolaryngology 





John S. Kennerdell, M.D. 


UPHTHALMIL MILRUSURGERY LUURSES 
DECEMBER 2-9, 1979 


MICROSURGERY OF THE ANTERIOR SEGMENT 
—BASIC, REFRESHER & ADVANCED COURSES 


Richard C. Troutman, M.D., FA.C.S.—Course Director 
University and Guest Faculty 


Sponsored by State University of New York-Downstate Medical 
Center, and Manhattan Eye, Ear & Throat Hospital 


A practical course designed for those ophthalmic surgeons wishing to upgrade their microsurgical skills 
with emphasis on new techniques dependent entirely on the use of the surgical microscope; surgical 
keratometry, refractive lamellar and penetrating keratoplasty, pars plana lensectomy, phacoemulsifica- 
tion, intraocular lens, glaucoma, management of surgical complications and trauma. 


May4,5 BASIC & REFRESHER COURSE 
16 hours $400 
ADVANCED COURSES 


May6 GLAUCOMA*=8 hours $200 
Directed by: Maurice Luntz, M.D. 
Jeffrey Freedman, M.D., Ph.D. 





May7,8 CATARACT TECHNIQUES—16 hours $400 

May9, 10 KERATOPLASTY TECHNIQUES—16 hours $400 

May 11 VITRECTOMY —PRACTICAL COURSE—8 hours $200 
Directed by: George M. Gombos, M.D 





Guests: TOBEANNOUNCED 
A practical course using the Tolentino-Banko Nibbler. 
ALL COURSES APPROVED FOR CME-CATEGORY | CREDITS. 


Fees include transport to and from city and University, individual practice microscopes, all course materi- 
als except instruments, morning “eye opener’, and luncheons. 


For further information write or telephone: Division of Ophthalmology, Box 58, State University of New 
York, Downstate Medical Center, 450 Clarkson Avenue, Brooklyn, New York 11203 (212) 270-1961. 








INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 
catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 


East Sussex 
England BN3 GGG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message ‘RAYNEROPT' 


D ty F itec] tt Fi wudhorut rye Ameri as by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 














FACULTY POSITION 





FULL TIME 
FACULTY 
POSITIONS 


are available in the Department of 
Ophthalmology, The George Washington 
University Medical Center, for Board cer- 
tified ophthalmologists with interest and 
training in Retinal Diseases and Surgery, 
Corneal and External Diseases, or 
Neuro-Ophthalmology. Applicants are re- 
quested to send curriculum vitae and ref- 
erences to 










IMMUNOLOGY AND UVEITIS 


DEPARTMENT OF OPHTHALMOLOGY 
AND VISUAL SCIENCES 


TEXAS TECH UNIVERSITY SCHOOL 
OF MEDICINE 
Lubbock, Texas 




















A position is available at the assistant 
professor level or higher depending upon 






experience. Interested candidates should 
submit their curriculum vitae to: 













James Price, M.D., Ph.D. 
Professor and Chairperson 
Department of Ophthalmology 
and Visual Sciences 
Texas Tech University Health Sciences Center 
Lubbock, Texas 79430 














Mansour F. Armaly, M.D. 
2150 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037 





An equal opportunity employer An Equal Opportunity/Affirmative Action Employer 






MERCY-BAPTIST EYE FOUNDATION 


presents 


CONTACTS AND IMPLANTS 


May 5, 6, 7, 1980 
Sheraton Westport Hotel 
St. Louis, Mo. 


CONTACTS: Aquavella, Baldone, Blackhurst, Clements, Dabezies, Feldman, 
Freeman, Gordon, Gruber, Hailey, Halberg, Hartstein, Honan, Morgan, 
Myers, Stein, Wilson 

IMPLANTS: Anis, Azar, Bechert, Binkhorst, Byron, Harris, Kwitko, Lowre, 
McCannell, Oglesby, Shearing, Shepard, Simcoe, Talbot, Williamson 


TECHNICIANS’ COURSES: C. Harris, Soper, Sutton, Swanson 


IOL WORKSHOPS: A & B Scan, Azar Lens, Harris Lens, IOL Complications, 
Kelman Lens, Shearing Lens 

INDUSTRY WORKSHOPS: Rynco Scientific, Continuous Curve, Bausch & 
Lomb, IOLAB, Precision Cosmet, Medical Optics Center, American Hydron, 
Syntex Ophthalmics 


REGISTRATION 

LIMITED: Physicians $ 200 
Technicians 100 
Residents 100 
Others 200 


CREDIT: 20 HOURS AMA Category | 


WRITE: Eye Seminars « 621 S. New Ballas Road, St. Louis, Missouri 63141 
Suite 343 


CO-CHAIRMEN: Jack Hartstein, M.D./Richard Oglesby, M.D. 











For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO, 
or N20) out of the O.R. (via tubing). 


© Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


© Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


© Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES MACHEMER/BIETT!I PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 
procedures. 


straight curved 
cataract cataract 


56 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 + (215) 353-4350 


Philadelphia - 


New York • Los Angeles - Chicago - Houston > Atlanta - Cleveland i Kee el 


All products repaired and serviced in Broomall, Penna. 
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Blepharitis: A complex subject 


proa 
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‘Treatment: often a simple procedure 


with Blephamide 


(sulfacetamide sodium 100%, prednisolone acetate 0.2%, 
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The mechanisms of ocular inflammato- 
ry disease have been the subject of much 
speculation.’? Cellular immunity is 
known to play an important role in labo- 
ratory models for uveitis,*4 and several 
studies have shown the participation of 
the cellular immune process in several 
clinical ocular entities as well.®°-® For 
most, crude ocular antigen preparations 
were used, leaving in doubt the specific 
exciting agent. 

A uveitogenic retinal agent has been 
speculated on for some time.®!! The sol- 
uble retinal antigen, or S-antigen, first 
purified separately by Wacker and 
Donoso!” and Faure and associates!’ in 
1975, is an efficient immunizing agent for 
the induction of uveitis in the laboratory. 
This material, with a molecular weight of 
approximately 50,000 daltons, has been 
purified from the photoreceptor region of 
bovine, human, rabbit, and guinea pig 
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retinas. An immunizing dose as low as 
5 pg of purified S-antigen injected at a 
distant site will provoke a severe ocular 
inflammatory response in most laboratory 
animals tested.!4 A clinical similarity is 
evident between the ocular inflammation 
seen after immunization with S-antigen 
and various ocular inflammatory condi- 
tions seen in man. 

The blast transformation of lympho- 
cytes in culture is considered to be the 
counterpart of the immune memory in 
vivo.!516 This method was used in this 
study to evaluate the response of lympho- 
cytes from patients with ocular inflamma- 
tory disease when exposed to S-antigen 
and a variety of crude ocular antigen 
preparations. To the best of our knowl- 
edge, our results show for the first time 
the presence of cellular immune memory 
to a purified retinal antigen in patients 
with ocular inflammatory disease. 


SUBJECTS AND METHODS 


Patient selection—Peripheral blood 
samples were taken from 31 consecutive 
uveitis patients seen at the National Eye 
Institute; 21 of these patients had a dis- 
ease process predominantly involving the 
posterior segment of their eyes. Addition- 
ally, blood samples were taken from nine 
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normal volunteers with no history of ocu- 
lar inflammatory disease. All patients and 
volunteers received a thorough ocular ex- 
amination with fluorescein angiography, 
fundus photographs, and visual field 
measurements performed when warrant- 
ed. 

Preparation of antigens—S-antigen was 
prepared as described elsewhere by 
Wacker and associates.'4 For this study, 
both bovine and human S-antigen were 
used. Human eyes were obtained at au- 
topsy with dissection performed immedi- 
ately. Crude preparations of choroid, reti- 
na, ciliary body, and iris were prepared as 
described elsewhere.!7 Aliquots of each 
preparation were kept at —20° C. Protein 
concentrations were determined by the 
Lowry method.}8 

Lymphocyte cultures—The mononu- 
clear fraction was separated from blood 
by gradient centrifugation.!® Rosewell 
Park Memorial Institute (RPMI) 1640 me- 
dium with HEPES supplemented with 2 
mM of glutamine; penicillin, 100 units/ml: 
and streptomycin, 100 ug/ml, was used 
for all cell suspensions. Cultures were 
set up in triplicates or sextuplicates in 
microplates, and consisted of 2 x 105 
lymphocytes per well, in 0.2 ml of medi- 
um with 10% heat inactivated human AB 
serum. All crude antigen preparations and 
the S-antigen were added in 10-pl ali- 
quots. Purified S-antigen concentrations 
ranged from 1l to 25 ug/ml, and crude 
antigen concentrations from 50 to 100 
ug/ml. Phytohemagglutinin-P was tested 
in each culture system. Control cultures 
were supplemented with 10 ul of medium 
per well. The cell cultures were incubated 
for 4-1/2 days at 37° C with 5% COs, 
pulsed for 14 hours with 1 Ci per well of 
tritiated thymidine, and harvested on a 
MASH II harvester. The incorporated ra- 
dioactivity was measured by a Beckman 
scintillation counter. All results are ex- 
pressed as Stimulation Index (S.I.), which 
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is derived by dividing the mean counts 
per minute of tritiated thymidine in cul- 
ture wells with antigen by the mean 
counts per minute in the culture wells 
without antigen. The mean counts dif- 
fered from the individual cultures in each 
test group by less than 15%. An S.I. 
greater than 2.0 was taken as significant; 
this being the upper limit of the control 
sample tolerance limits. Tolerance limits 
of the control samples were found by the 
following formula: y + k « S.D., with k a 
table value of a proportion coverage of 
90% and a confidence level of 90%.2° 
Tolerance limits for the control group 
were thus calculated as being 1.2 + 0.8. 
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e 
Figure (Nussenblatt and associates). Mitotic re- 
sponses of patients and controls to bovine S-antigen. 
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RESULTS 


Response to bovine S-antigen—Blood 
mononuclear cells from 31 patients and 
nine normal volunteers were tested for 
their mitotic responses to purified retinal 
soluble antigen (S-antigen), as well as toa 
variety of ocular tissue extracts. 

The magnitudes of the lymphocyte re- 
sponses, expressed as Stimulation Index 
values are shown in the Figure. Seven of 
the 31 patients reacted significantly with 
an S.I. above 2.0. All responders had 
disease processes primarily involving the 
posterior segment of the eye (Table 1). 

A marked male preponderance was 
found in the responder group (Table 2). 
All responding patients had evidence of 
retinal inflammatory disease for at least 
two years before being tested. Six of the 
seven patients are known to have had at 
least two attacks, with three of them hav- 
ing a chronic “waxing and waning” 
course; five of the seven patients had an 
active uveitis when tested. Unusually 
high levels of response were found in 
patients with sarcoid and toxoplasmosis. 
All responders were tested at least twice 
to verify the response; in all cases re- 
sponses approached the initial results. 
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TABLE 1 
DISEASE ENTITIES INVESTIGATED 


Lo 
n 


S-Antigen 
S-Antigen Non- 
Responders responders 
A a ey eee, 
Anterior uveitis 0 5 
Ankylosing 
spondylitis 0 l 
Still’s disease 0 l 
Mooren’s ulcer 0 l 
Pars planitis l 2 
Ocular sarcoid l l 
Chorioretinitis of 
unknown origin l 4 
Presumed ocular 
histoplasmosis 0 2 
Ocular toxoplasmosis 3 2 
Behçet’s disease 0 2 
Chronic uveitis with 
macular disease l 0 
Vogt-Kayanagi-Harada’s 
syndrome 0 l 
Retinitis secondary 
to cryopexy 0 l 
Optic neuritis 0 l 





A comparison of responder and non- 
responder groups shows that, besides 
the male preponderance, a higher per- 
centage of patients in the responder group 
had inflammatory activity when tested 
(Table 3). Only 58% of the nonresponder 


TABLE 2 
S-ANTIGEN RESPONDER GROUP 











Patient No., 
Sex, Age (yrs) Medication Activity 
4, M, 64 Corticosteroid Active 
drops 
12, M, 69 Corticosteroid Active 
drops 
13, M, 35 None Inactive/ 
active 
18, M, 27 Systemic Active 
corticosteroids 
22, M, 38 None Inactive 
25, M, 36 None Active 
ol. F, 22 None Active 


Ocular Disease Onset No.of Attacks  S.I.* 

Chorioretinitis 1976 Chronic 3.0 
unknown origin 

Chronic uveitis 1976 3 3.4 
macula lesion 

Toxoplasmosis/ 1949/ Unknown 22 
syphilis 1979 

Toxoplasmosis 1976 Chronic 6.7 
panuveitis 

Toxoplasmosis 1961 3 20.6 

Sarcoid 1959 Chronic 10.6 

Pars planitis 1977 2 3.8 


O |e 


*S.I. indicates Stimulation Index with S-antigen 


in culture. 
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TABLE 3 


COMPARISON OF RESPONDER AND 
NONRESPONDER GROUPS 
Ra OOO 


Responders Nonresponders 
Si cae cg 
Average age 37 yrs 35.5 yrs 
Range (22-69 yrs) (14-65 yrs) 
Average duration 11.3 yrs 8.8 yrs 
Range (2-30 yrs) (1-46 yrs) 
Clinically active 5/7 10/24 
when tested (71%) (42%) 
Male/Female 6/1 14/14 
Racial distribution* 2B,1H,4W 3B,2H, 19W 
Retinal involvement 7/7 14/24 
Taking systemic 1/7 3/24 
corticosteroids 


when tested 





*B designates black; H, hispanic; and W, white. 


group showed evidence of retinal in- 
volvement. 

Response to human S-antigen in cul- 
ture—The mitotic responses of lympho- 
cytes from nine of the 31 patients 
were simultaneously studied with human 
and bovine S-antigen. Though less is 
known about human S-antigen, it is simi- 
lar in molecular weight and its reactivity 
to guinea pig anti-S anti-sera parallels 
that of other better known S-antigen prep- 
arations (unpublished data, 1978). 

A good correlation of response between 
human and bovine S-antigens was evi- 
dent (Table 4). None of those in the 
nonresponder group to bovine S-antigen 
were responders to human S-antigen. One 
patient’ s response to human S-antigen 
was higher than his response to bovine. 

Response to crude ocular antigen pre- 
paration—Crude ocular antigen prep- 
arations were used in each series of cul- 
tures. These included human choroid, 
retina, iris, ciliary body, and lens. Of 
these preparations, only retina yielded a 
significant response from lymphocytes in 
culture. Three of seven patients who re- 
sponded to bovine S-antigen showed a 
significant response to retina (Table 5). 
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TABLE 4 
COMPARISON OF MITOTIC RESPONSES TO HUMAN 
AND BOVINE S-ANTIGEN 
—__0000wwsSmo09an3aosS9aMMMDDSR-EO— 
Patient No. Human S-antigen Bovine S-antigen 


2 1.4* 1.8 

9 0.4 1.3 

12 5.4 3.4 

13 ) 2.2 

18 5.0 10.6 

22 12.4 20.6 

24 6.9 0.6 

28 1.1 1.0 

31 2.2 3.8 
Responders 4/9 5/9 





*Stimulation Index. 


Additionally, two patients with retinal 
involvement gave responses that were 
significant when crude retinal prepara- 
tions were used, but were not significant 
when S-antigen was placed in culture. No 
correlation was seen between bovine S- 
antigen responses and the response to 
heat inactivated fetal calf serum, which 
were tested simultaneously in all patients. 
Additionally, the mitogen phytohemag- 


TABLE 5 


RESPONSIVENESS TO S-ANTIGEN AND 
HUMAN RETINAL EXTRACT* 











Patient Bovine Human 
No. S-antigen Retinal Extract 
S-antigen responder group 
22 20.6ł 1.8 
31 3.8 1.8 
13 22 1.0 
18 10.6 1.0 
12 3.4 ET 
4 3.0 4.5 
25 6.7 3.4 
S-antigen nonresponder group 
5 1.4 2.0 
14 1.4 4.0 





*Table includes all S-antigen responders and 
those responders who reacted to human retinal ex- 
tract; all other patients manifested Stimulation Indi- 
ces below 2.0. - 

Stimulation Index. 
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glutinin-P was used in all culture systems 
as a means by which lymphocyte respon- 
siveness could be assessed. Both the con- 
trol and patient groups responded in a 
similar fashion. 


DISCUSSION 


The retinal soluble antigen (S-antigen) 
is a highly uveitogenic organ-specific an- 
tigen isolated from the retina of several 
mammalian species. Work in our labora- 
tory has indicated that S-antigen immu- 
nized animals with evidence of ocular 
inflammation show an excellent cellular 
immune response when their lympho- 
cytes are tested with this antigen in cul- 
ture (unpublished data). Patients with a 
wide variety of ocular inflammatory dis- 
eases were thus studied in order to assess 
whether immune recognition of the S- 
antigen could be elicited. By using the 
microculture technique, purified as well 
as crude ocular antigen preparations 
could be simultaneously tested in the 
same system. 

A subpopulation of the patients studied 
(22%) whose lymphocytes manifested a 
positive response to S-antigen could be 
defined. These patients all had retinal 
involvement associated with their dis- 
ease. A comparison of the duration of the 
disease as well as numbers of attacks did 
not reveal significant differences between 
the responder and nonresponder groups. 
A marked preponderance of males in the 
responder group was seen. No patients 
were studied at the onset of their disease, 
and therefore no comment can be made as 
to how early evidence of immune memory 
occurs. 

The similarity between the responses to 
human and bovine S-antigen tested si- 
multaneously indicates that the purified 
bovine antigen can be used in future 
human studies. Of the crude ocular prep- 
arations tested, only retina provoked a 
significant immune response from pa- 
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tients’ lymphocytes tested. These results 
support the greater antigenicity of the 
retina as opposed to the choroid as had 
been previously reported by others.??-** 
Though choroid may have an immuno- 
stimulatory potential, part of the immu- 
nologic properties of the choroid may pos- 
sibly be the result of retinal products or 
specifically the pigment epithelial layer. 
Faure and associates?4 have reported that 
the immunopathogenic activity of the 
choroid is markedly reduced with the 
removal of the pigment epithelium. 

The finding in two patients of posterior 
uveitis and positive responses to crude 
retinal preparations but not to S-antigen 
would strongly suggest the presence of 
other retinal antigens that may be the 
inciting immunologic cause. One of us? 
has already described a retinal as well as a 
choroidal antigen that may also be uveito- 
genic. 

In the S-antigen responder group, sig- 
nificant stimulation indices were found in 
four patients whose lymphocytes re- 
sponded to purified human or bovine 
S-antigens, or both, but not to crude 
human retina extract. This anomaly may 
be the result of partial masking of S- 
antigen in crude extracts by formation of 
complexes with other molecules or inhib- 
itors, which are removed during purifica- 
tion of the antigen. Supporting this sug- 
gestion, bovine S-antigen in crude ex- 
tracts is only slightly pathogenic for the 
guinea pig, if at all, but shows a striking 
increase in pathogenicity with each step 
of purification.!¢ A similar situation has 
also been observed for the pathogenicity 
of homologous S-antigen in the rabbit 
(unpublished data). Partial masking of 
S-antigen may thus interfere with both 
immunogenic stimulation and immuno- 
logic recognition. 

High S.I.’s (10.6, 20.6) were found 
when purified S-antigen was used in lym- 
phocyte cultures from some patients. 
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Similarly, high responses were also found 
by Ehrenfeld, Klein, and BenEzra2® in 
several patients with Hashimoto’s disease 
when their lymphocytes were cultured 
with thyroglobulin. Lower S.I.’s were 
generally observed when human crude 
retinal extracts were used in the present 
study, and compared with those seen by 
Marak and associates?! when crude ocular 
extracts were used as antigens in cultures 
with lymphocytes from patients with 
sympathetic ophthalmia. 

The presence of both responders and 
nonresponders in the same clinical group 
suggests that possibly various clinical en- 
tities follow similar immune paths. Con- 
versely, it appears that subgroups exist 
within clinical entities that are similar 
ophthalmoscopically. 

The role of S-antigen in the pathogenic 
process is at this point speculative. A 
primary autoimmune role for the S- 
antigen can be invoked because patients 
are seen with severe ocular inflammation, 
S-antigen autosensitivity as determined 
by in vitro methods, and with no other 
causative factors being found. However, a 
secondary role may be played by the 
antigen in some patients. An initial pro- 
cess, such as toxoplasmosis, may be the 
inciting cause, with subsequent exposure 
of the normally sequestered S-antigen to 
the immune system and ultimate lympho- 
cyte sensitization. In both cases, whether 
primary or secondary, the sensitization of 
the immune system to this highly anti- 
genic material may help either perpetuate 
the disease or cause its recurrence. Addi- 
tionally, variations in immune respon- 
siveness may be the result of genetic 
predispositions, which may be reflected 
in HLA or B-cell alloantigen types. We 
may also assume that in order for autoim- 
munity to play a role in the immune 
response, various other factors such as 
possibly the correct immune environment 
would have to be present. 

To the best of our knowledge, these 
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results show for the first time, the pres- 
ence of cellular immune memory to a 
purified retinal antigen in patients with 
ocular inflammatory disease. The present 
findings are corroborated by the initial 
data collected by Faure and associates 
(personal communication). Further defi- 
nition of the role of S-antigen as well as 
other factors may help to elucidate mech- 
anisms in ocular inflammatory disease. 


SUMMARY 


S-antigen, an organ-specific substance 
isolated from the retinal photoreceptor 
region, was shown to be a potent agent for 
the induction of experimental autoim- 
mune uveitis. S-antigen and other ocular 
antigens were tested for their ability to 
induce blast transformation of lympho- 
cytes from patients with a variety of ocu- 
lar inflammatory diseases. Lymphocytes 
from 22% of patients tested manifested a 
positive memory response to the S- 
antigen prepared from bovine eyes. Re- 
sponses to human S-antigen paralleled 
those found with the bovine. All of those 
with a positive response had active or 
inactive retinal lesions. Some posterior 
uveitis patients responded to crude reti- 
nal extracts but not to S-antigen, indicat- 
ing the possible role of other retinal anti- 
gens still to be purified. Control subjects 
did not manifest a positive immune re- 
sponse to the S-antigen, nor did patients 
with anterior uveitis. Possibly, these re- 
sponses play some role in the pathogene- 
sis of the disease. 
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UVEITIS ASSOCIATED WITH SARCOIDOSIS 
AND ANGIOTENSIN CONVERTING ENZYME 


ROBERT N. WEINREB, M.D., AND SAMUEL J. Kimura}, M.D. 


San Francisco, California 


The simultaneous presence of granu- 
lomatous uveitis and systemic sarcoidosis 
usually leads to the diagnosis of sarcoid 
uveitis. However, patients with granu- 
lomatous uveitis may not have the typical 
clinicoradiographic findings of sarcoido- 
sis or histologic evidence of noncaseating 
granulomas. Because there are no patho- 
gnomonic ophthalmologic findings of 
sarcoidosis, a biochemical marker for sar- 
coidosis would be a useful diagnostic 
adjuvant in these cases. 

Increases of serum angiotensin con- 
verting enzyme have been associated with 
active sarcoidosis.'? Although not specif- 
ic for this disease, angiotensin converting 
enzyme may represent a sensitive bio- 
chemical marker for it when corroborat- 
ing signs are present. In this study, the 
angiotensin converting enzyme activity of 
patients with granulomatous uveitis in 
the presence or absence of systemic sar- 
coidosis was evaluated. 


SUBJECTS AND METHODS 


Patients were divided into three groups 
as follows: 

Group 1 (Systemic  sarcoidosis)— 
Twenty patients with systemic sarcoido- 
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ease of the Department of Ophthalmology (Dr. 
Weinreb), and the Francis I. Proctor Foundation for 
Research in Ophthalmology (Dr. Kimura), Universi- 
ty of California School of Medicine, San Francisco, 
California. This study was supported in part by a 
Sammy Davis Jr. Award from Fight for Sight, Inc., 
New York City (Dr. Weinreb). Presented at the 115th 
Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Virginia, May 29, 1979. 

tDied October 15, 1979. _ 

Reprint requests to Robert N. Weinreb, M.D., 
Clinical Research Center for Eye Disease, Depart- 
ment of Ophthalmology, Room 101, 374 Parnassus, 
University of California, San Francisco, CA 94143. 


sis as determined by clinicoradiographic 
findings and positive biopsy findings. All 
of them had ophthalmic manifestations of 
sarcoidosis and ten had uveitis. 

Group 2 (Granulomatous uveitis)— 
Twenty-seven patients with granuloma- 
tous uveitis (according to the criteria of 
Woods?) and no evidence of systemic 
sarcoidosis. Those patients with granu- 
lomatous uveitis in whom a uveitis syn- 
drome was identified were excluded from 
this group and placed in Group 3. Com- 
plete blood cell counts, luetic serology, 
and serum calcium were within normal 
limits in all cases. Chest x-rays were ei- 
ther normal or showed nonspecific 
changes that were not typical of sarcoido- 
sis. Nonreactive purified protein deriva- 
tives and positive cutaneous delayed 
hypersensitivity were present in all but 
three cases. Two of these three cases were 
not tested with universal skin antigens, 
however. 

Group 3 (Other uveitis syndromes)— 
Seventeen patients with other uveitis syn- 
dromes, both granulomatous and non- 
granulomatous (four patients with toxo- 
plasmosis; three with chronic cyclitis; 
two with Behcet’s disease, ankylosing 
spondylitis, tuberculosis; and one with 
Fuchs’ heterochromic  cyclitis, acute 
multifocal placoid pigment epitheli- 
opathy, histoplasmosis, and birdshot cho- 
roidopathy). Patients with uveitis who did 
not fit into well-recognized syndromes 
were excluded from this group. All pa- 
tients were examined by us during the 
period from 1978 to 1979. Controls con- 
sisted of sera from 72 normal subjects 
who were not age- or sex-matched to any 
of the other groups. 

After informed consent was obtained, 
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peripheral venous blood was drawn and 
allowed to clot for approximately one 
hour at room temperature. The serum was 
removed and stored at —20°C. Angioten- 
sin converting enzyme was assayed by 
using the method of Lieberman. The 
serum sample was incubated with 
Hippuryl-Histidyl-Leucine; the hippuric 
acid liberated by the action of angiotensin 
converting enzyme on the substrate was 
extracted and quantitated spectrophoto- 
metrically. The mean serum angiotensin 
converting enzyme level in 72 normal 
subjects was 22+ 6.3 (S.D.) nanomol/ml/ 
min. Three of the 72 normal subjects 
(4.2%) had angiotensin converting en- 
zyme activity exceeding two standard de- 
viations above the mean. This is consis- 
tent with other studies." 


RESULTS 


Women outnumbered men in all groups 
(Table 1). In Group 1 (systemic sarcoido- 
sis) 13 patients (65%) were black and in 
Group 2 (granulomatous uveitis), 17 pa- 
tients (68%) were black. In Group 3 (other 
uveitis syndromes) ten (65%) patients 
were white. 

The median age was lowest (33 years) 
and the number of patients who were 
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using either topical or systemic cortico- 
steroids at the time of angiotensin con- 
verting enzyme determination was high- 
est (10, 37%) in Group 2. Only two (12%) 
patients in Group 3 were using cortico- 
steroids, whereas seven (35%) were using 
them in Group 1. 

Angiotensin converting enzyme activi- 
ty for all groups and control subjects is 
depicted schematically in Figure 1. Be- 
cause corticosteroid administration may 
lower angiotensin converting enzyme ac- 
tivity in certain individuals, each group 
has been divided into two subgroups. The 
corticosteroid subgroup consists of those 
subjects who were using either topical or 
systemic corticosteroids at the time of 
angiotensin converting enzyme determi- 
nation; subjects in the no corticosteroid 
subgroup were not using corticosteroids 
at that time. Angiotensin converting en- 
zyme activity for both the control subjects 
and Group 3 was almost always within 
two standard deviations of the mean. In 
contrast, angiotensin converting enzyme 
values for many of the patients in Groups 
1 and 2 exceeded the mean by two stan- 
dard deviations or more. This was partic- 
ularly noticeable for the patients who 
were not using corticosteroids. 


TABLE 1 
CLINICAL DATA 











No. Using 
No. of Sex Race Cortico- 
Groups* Patients Aget Male Female White Black Other steroids t 

Control 

patients 72 31 30 37 — — — — 
Systemic 

sarcoid 20 a7 6 14 5 13 2 7 
Granulomatous 

uveitis 2i 33 6 21 8 17 2 10 
Other uveitis 

syndromes 17 46 7 10 10 6 l 2 





*Group 1 (systemic sarcoid); Group 2 (granulomatous uveitis); Group 3 (other uveitis syndromes). 


+Median age fr group in years. 


{Number of patients using either topical or systemic corticosteroids at the time of angiotensin converting 


enzyme determination. 
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Fig. 1 (Weinreb and Kimura). Angiotensin con- 
verting enzyme activity in unveitis, systemic sar- 
coidosis, and controls. 


Figure 2 shows the similar number of 
patients with increased angiotensin con- 
verting enzyme activity in Groups 1 and 
2, and the small number of increased 
angiotensin converting enzyme values in 
the control subjects and Group 3. Com- 
pared to controls, mean angiotensin con- 
verting enzyme activity in Groups 1l and 2 


TABLE 2 


MEAN ANGIOTENSIN CONVERTING ENZYME ACTIVI- 
TY IN UVEITIS, SARCOIDOSIS, AND CONTROLS 
——wOW0W0nsaamaoaoonananaaao))aanananaaaeeeexo”- ŘÃŘ 

Mean + S.E.* 
and (P value)t 


No Cortico- Cortico- 





Groups steroid steroid} 
Control 
subjects 22.0 & O:7 — 
Systemic o7.9 + 7.4 46:3: + §,] 
sarcoid (P < .001) (P< 102) 
Granulomatous 41.5 + 4.4 35.6 + 4.8 
uveitis (P < .001) (P = 05) 
Other uveitis A E #31 27/02 BO 
syndromes (P > 2) (P > 5) 





*nanomol/min/ml. 

tTwo-tailed P value compared with controls, 
using the two-independent sample t-test with sepa- 
rate variance estimates. 

{ Patients using topical or systemie corticosteroids 
at the time of angiotensin converting enzyme deter- 
mination. 
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SYSTEMIC 
SARCOIDOSIS 


GRANULOMATOUS 
UVEITIS 


Fig. 2 (Weinreb and Kimura). Increased angioten- 
sin converting enzyme activity in uveitis, systemic 
sarcoidosis, and controls. Fractions represent angio- 
tensin converting enzyme values for each group 
exceeding two standard deviations above the mean 
Group | (systemic sarcoidosis); Group 2 (granulo- 
matous uveitis); Group 3 (other uveitis syndromes). 
Solid bars indicate no corticosteroids used; shaded 
bars indicate corticosteroids used. 


was significantly increased (Table 2). In 
contrast, mean angiotensin converting en- 
zyme activity for Group 3 was not signifi- 
cantly different when compared with con- 
trols. 


DISCUSSION 


The present study focused on the ques- 
tion of whether patients with granuloma- 
tous uveitis, who lacked clinicoradio- 
graphic and histologic evidence of sar- 
coidosis, had increased serum angioten- 
sin converting enzyme activity. 

In Group 2 compared with controls, a 
highly significant increase of mean angio- 
tensin converting erizyme activity was 
found. Mean angiotensin converting en- 
zyme activity was also increased in Group 
1, as would be expected because the asso- 
ciation of increased angiotensin convert- 
ing enzyme values with active sarcoidosis 
is well described.!? In contrast, no signif- 
icant statistical difference was found for 
Group 3. Furthermore, the number of 
patients with angiotensin converting en- 
zyme values exceeding twd standard de- 
viations above the control mean was simi- 
larly increased for Groups 1 and 2 when 
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compared with Group 3 and controls. 
These data clearly indicate that angioten- 
sin converting enzyme activity was in- 
creased in some patients with granuloma- 
tous uveitis and no other evidence of 
sarcoidosis. 

Because corticosteroids tend to dimin- 
ish angiotensin converting enzyme activi- 
ty in patients with sarcoidosis,® the effect 
of corticosteroids on angiotensin convert- 
ing enzyme activity was also studied. 
Seven patients in Group | were using 
systemic corticosteroids (two, in combi- 
nation with topical corticosteroids) for 
various durations at the time of angio- 
tensin converting enzyme determination. 
These patients had significantly lower 
mean angiotensin converting enzyme ac- 
tivity than those in the no corticosteroid 
subgroup, thereby confirming other stud- 
ies. In Group 2, ten patients were using 
topical corticosteroids (one, in combina- 
tion with systemic corticosteroid) for var- 
ious durations at the time of angiotensin 
converting enzyme determination. In this 
group, also, mean angiotensin converting 
enzyme activity of corticosteroid patients 
was lower than the no corticosteroid sub- 
group. For both Groups 1 and 2, the 
percentage of patients with increased an- 
giotensin converting enzyme activity was 
lower in the corticosteroid subgroup. It 
appears that the increased angiotensin 
converting enzyme activity of Group 2 
patients may be suppressed by even the 
topical administration of corticosteroids. 
In Group 3, only two patients were using 
corticosteroids and a valid comparison to 
the no corticosteroid subgroup could not 
be made. 

Although it is not absolutely specific, in 
the absence of supporting clinical or his- 
tologic evidence, serum angiotensin con- 
verting enzyme appears to be of value as a 
biochemical marker for sarcoidosis. The 
number of false-positives is low; in this 
study it was 4.2% for healthy controls and 
5.9% for other uveitis syndrome patients, 
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which is similar to that found by others.°® 
Also, increased angiotensin converting 
enzyme activity has been reported to 
occur only in leprosy,” Gaucher's dis- 
ease,® and primary biliary cirrhosis,’ in 
addition to sarcoidosis. The ophthalmo- 
logic pattern associated with these entities 
is easily distinguished from that found in 
sarcoidosis. A mild chronic iritis occurs 
in about one fifth of the patients with 
leprosy.!° However, the presence of iris 
pearls (lepromas) and iris atrophy as well 
as the association with other ocular and 
systemic findings is rarely recognized. 
Gaucher’s disease and primary biliary cir- 
rhosis have not been associated with 
granulomatous uveitis and are also un- 
common. Therefore, the simultaneous 
presence of granulomatous uveitis that 
does not fit into a well-recognized syn- 
drome and increased serum angiotensin 
converting enzyme activity is strong evi- 
dence that the uveitis is associated with 
sarcoidosis (sarcoid uveitis). 

The source of the increased serum an- 
giotensin converting enzyme activity in 
these patients has not been identified. If 
systemic disease is absent, then perhaps 
sarcoid granulomas in the eye are produc- 
ing enough angiotensin converting en- 
zyme to result in increased serum levels. 
Because serum angiotensin converting 
enzyme levels probably reflect the total 
body mass of granulomas,'® it is more 
reasonable that clinically quiescent sar- 
coidosis is present, which cannot be de- 
tected by current diagnostic means. Galli- 
um scans may be useful in differentiating 
these two alternatives, because they can 
show uptake in certain small units of 
intensely involved tissues such as lacri- 
mal glands and possibly the globe. 

It has been reported that increased 
serum lysozyme levels might be useful in 
diagnosing sarcoidosis,!! especially for 
patients with a clinical appearance of 
sarcoid uveitis.!2 Serum lysozyme is in- 
creased in a large number of conditions, 


184 AMERICAN JOURNAL OF OPHTHALMOLOGY 


however, and therefore is of less value in 
diagnosis and management. 

At least one fifth of patients with sar- 
coidosis develop symptoms related to the 
eye or its adnexa as the first signs of their 
disease.!4 Our results indicate that ocular 
involvement in sarcoidosis may be more 
common than generally recognized; addi- 
tionally, it may be diagnosed in the ab- 
sence of otherwise undetectable systemic 
disease. Because early recognition and 
treatment of ocular sarcoid may prevent 
visual loss, angiotensin converting en- 
zyme may also be a useful ancillary diag- 
nostic test for patients with iris nodules, 
acute iritis, conjunctival lesions, band 
keratopathy, chorioretinitis, periphlebi- 
tis, chorioretinal nodules, vitreous cells or 
hemorrhage, retinal or optic disk neovas- 
cularization, and lacrimal gland or optic 
nerve disease of unknown cause. 

Serum angiotensin converting enzyme 
provides an inexpensive, rapid, and relia- 
ble screening test for systemic sarcoido- 
sis, especially in the presence of corrobo- 
rative signs. However, the definite diag- 
nosis of sarcoidosis, either systemic or 
ocular, depends on histologic confirma- 
tion in the appropriate tissue. Because 
intraocular tissue is not easily obtainable, 
evaluation of serum angiotensin convert- 
ing enzyme may prove to be a useful 
indicator of ocular sarcoid. 


SUMMARY 


We evaluated serum angiotensin con- 
verting enzyme activity in three groups of 
patients as follows: 20 patients with sys- 
temic sarcoidosis and ophthalmic mani- 
festations of the disease (Group 1); 27 
patients with granulomatous uveitis and 
no evidence of systemic sarcoidosis 
(Group 2); and 17 patients with well- 
defined uveitis syndromes, both granu- 
lomatous and nongranulomatous (Group 
3). Serum angiotensin converting enzyme 
activity in control subjects was 22.0 + 0.7 
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nanomol/min/ml (mean + S.E.). Com- 
pared to control subjects, serum angioten- 
sin converting enzyme activity was sig- 
nificantly increased in Groups 1 and 2 
for patients not using corticosteroids 
(57.9 + 7.4 and 41.5 + 4.4 nanomal/min/ 
ml, respectively) as well as those using 
corticosteroids (40.3 + 5.1 and 35.6 + 4.8 
nanomal/min/ml). Enzyme activity was 
not significantly different from controls 
for Group 3. Our study shows that the 
increase of serum angiotensin converting 
enzyme activity in some patients with 
granulomatous uveitis is strong evidence 
of sarcoid uveitis even in the absence of 
clinicoradiographic or histologic findings 
of systemic sarcoidosis. 
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OPHTHALMIC MINIATURE 


No one knew for certain exactly when she began to lose vision. 
Even in later years, when she could no longer lift herself from the 
bed, it seemed that she was simply decrepit, and no one discovered 
that she was blind. ... 

She undertook a silent apprenticeship, learning distances of 
objects and people’s voices in order to continue seeing with her 
memory those things denied her by the shadows of her cataracts. 


Gabriel Garcia Marquez, Cien Años de Soledad 
Barcelona, Plaza and Janes, SA: 1975 


RETINAL ARTERIOVENOUS ANASTOMOSES IN THE 
VOGT-KOYANAGI-HARADA SYNDROME 


CHARLES C. MANGER III, M.D., AND RICHARD R. OBER, M.D. 
Los Angeles, California 


Congenital arteriovenous anastomoses 
have been frequently reported and are 
often associated with similar intracranial 
and extracranial vascular malforma- 
tions.’~* Acquired retinal arteriovenous 
anastomoses occur in diseases in which 
retinal capillary nonperfusion is a feature, 
such as Takayasu’s disease, diabetic reti- 
nopathy, and sickle-cell retinopathy. 

The Vogt-Koyanagi-Harada syndrome 
is characterized by diffuse bilateral in- 
traocular inflammation and secondary ex- 
udative retinal detachments associated 
with alopecia, vitiligo, poliosis, and dysa- 
cousia.® Signs of central nervous system 
involvement include meningeal irritation, 
increased protein levels, and pleocytosis 
of the cerebrospinal fluid. 

The patient described here had typical 
features of the Vogt-Koyanagi-Harada 
syndrome. Acquired retinal arteriovenous 
anastomoses developed in areas of altered 
pigment epithelium in both eyes and 
were documented by fundus photography 
and fluorescein angiography. To the best 
of our knowledge, this is the first reported 
case of an acquired arteriovenous anasto- 
mosis secondary to chronic uveitis. 


CASE REPORT 


A 15-year-old black girl was admitted to the Los 
Angeles County-University of Southern California 
Medical Center on Jan. 25, 1978, because of a 
six-week history of photophobia, redness, and tear- 
ing and a three-week history of decreased vision in 
both eyes. For ten days before admission, she had 
severe bilateral frontal and occipital headaches. Her 
medical history was unremarkable. 


From the Department of Ophthalmology, Univer- 
sity of Southern California School of Medicine, Los 
Angeles, California. 

Reprint requests to Richard R. Ober, M.D., Estelle 
Doheny Eye Foundation, 1355 San Pablo St., Los 
Angeles, CA 90033. 


Results of general physical examination and neu- 
rologic examination were normal. No changes in 
hair or skin were noted. Ocular examination dis- 
closed a visual acuity of R.E.: 6/60 (20/200) and 
L.E.: hand motions. The anterior chamber showed a 
2+ ciliary flush and 2+ cells and flare in each eye. 
The lens was normal in each eye. Applanation 
pressure was 10 mm Hg in both eyes. Ophthalmo- 
scopic examination revealed bilateral bullous and 
inferior retinal detachments with macular involve- 
ment in the left eye. 

Fluorescein angiography was performed on Jan. 
30, 1978, and showed diffuse leakage of dye in both 
eyes from multiple pinpoint dots at the level of the 
retinal pigment epithelium that progressively accu- 
mulated in the subretinal space. Diffuse leakage of 
dye from both optic disks was also observed. 

Lumbar puncture was performed and showed 285 
lymphocytes and a normal protein level. Results of 
other laboratory tests, including chest x-ray film, 
complete blood cell count, serum chemistries, liver 
enzymes, blood serology, and urinalysis were 
normal. Intermediate strength tuberculin skin test 
was negative. An audiogram performed one week 
after admission was normal. 

The patient was treated initially with topical corti- 
costeroids, cycloplegics, periocular corticosteroid 
injections, and 100 mg of prednisone orally daily. 
The prednisone was increased to 150 mg daily when 
the detachments progressed in each eye. The retinal 
detachments resolved over a three-week period and 
visual acuity improved to R.E.: 4/60 (12/200) and 
L.E.: 2/60 (6/200). 

Ophthalmoscopic examination of the right eye on 
Feb. 21, 1978, showed a “motheaten”’ appearance 
secondary to marked alteration of the pigment epi- 
thelium (Fig. 1, left). Several zones of dense subreti- 
nal hyperpigmentation radiated from the optic disk. 
Fluorescein angiography showed diffuse hyper- 
fluorescence in areas of hypopigmentation and 
blockage of dye in areas of dense pigment deposi- 
tion (Fig. 1, right). 

On Jan. 3, 1979, approximately one year after the 
onset of symptoms, a one disk-diameter area of 
subretinal and intraretinal exudate was noted inferi- 
or to the right optic disk (Fig. 2, left). Fluorescein 
angiography, in the early anteriovenous phase of the 
right eye showed rapid flow of dye through a net- 
work of vessels representing an anteriovenous mal- 
formation (Fig. 2, right). The retinal artery feeding 
the shunt had increased in size. Focal capillary 
nonperfusion was present and the capillaries sur- 
rounding the shunt were dilated and leaked dye into 
the surrounding retina and subretinal space. 

On Feb. 21, 1978, the left fundus showed similar 
extensive alteration of the pigment epithelium with 
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Fig. 1 (Manger and Ober). Left, Fundus photograph of right eye on Feb. 21, 1978, showing diffuse 
pigment epithelial atrophy and an irregular, linear zone of dense subretinal hyperpigmentation extending 
inferior to the optic disk. An arteriovenous anastomosis developed in this hyperpigmented zone (arrow) 
approximately ten months later. Right, Late fluorescein angiogram of right eye showing diffuse hyperfluo- 
rescence in areas of hypopigmentation and blockage of dye by dense hyperpigmentation surrounding the 


optic disk. 


areas of hypopigmentation and scattered areas of 
dense hyperpigmentation (Fig. 3, left). Fluorescein 
angiography revealed complete blockage of dye by 
the dense accumulation of pigment and there were 
no apparent overlying retinal vascular changes 
(Fig. 3, right). On May 22, 1978, an arteriovenous 


anastomosis was noted in the area of pigment altera- 
tion superonasal to the optic disk (Fig. 4, top left). 
Extensive intraretinal and subretinal exudate sur- 
rounding the anastomosis was present, which ele- 
vated the retina. Fluorescein angiography showed a 
dilated feeder vessel emptying into several dilated 





Fig. 2 (Manger and Ober). Left, Fundus photograph of right eye on Jan. 3, 1979, showing subretinal and 


intraretinal exudates surrounding vessels in zone of hyperpigmentation inferior to optic disk. Right, 
Fluorescein angiogram of right eve in early arteriovenous phase showing arteriovenous malformation 
inferior to the optic disk. Retinal artery feeding shunt has increased in size and dilated capillaries surrounding 
shunt leak dye. The lack of capillary detail in the area adjacent to the shunt represents capillary 
nonperfusion. Note complete filling of retinal vein just proximal to shunt whereas other retinal veins show 
laminar flow with partial filling. Dve is also seen leaking from the optic disk. 








Fig. 3 (Manger and Ober). Left, Fundus photograph of left eye on Feb. 21. 1978, showing severe alteration 
of pigment epithelium superonasal to optic disk. An arteriovenous anastomosis developed in this area 
(arrow) approximately four months later. Right, Late fluorescein angiogram of left eve showing blockage of 
fluorescein by dense hyperpigmentation in area that later developed arteriovenous anastomosis. There are no 
apparent retinal vascular abnormalities. 


Fig. 4 (Manger and Ober). Top left, Fundus 
photograph of the left eve on May 22, 1978, supero- 
nasal to the disk, showing an arteriovenous anasto- 
mosis with dilated, tortuous feeder vessel and sur- 
rounding intraretinal and subretinal exudate. Top 
right, Fluorescein angiogram of left eye in early 
arteriovenous phase showing dilated, tortuous reti- 
nal artery shunting blood through collateral vessels 
directly to retinal vein. The proximal segment of the 
involved vein is already filled with dye before the 
filling of comparable venule segments, indicative of 
fast flow through the shunt. Note focal nonperfusion 
of capillary bed in area of anastomosis with dilation 
of surrounding capillaries. Bottom 4eft, Late fluores- 
cein angiogram of left eye showing diffuse leakage 
of dye from the arteriovenous anastomosis and sur- 
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and tortuous collateral vessels that appeared to have 
their origin from pre-existing capillary channels 
(Fig. 4, top right). Blood flowed rapidly through the 
anastomosis, filling the vein just proximal to the 
shunt. Another collateral vessel from the artery 
directly inferior to this lesion directed blood toward 
this area without passage through an intervening 
capillary bed. Capillary nonperfusion was noted in 
the area of the anastomosis with the surrounding 
capillaries appearing dilated. The late angiogram 
showed leakage of dye from the collateral vessels 
and the surrounding dilated capillaries (Fig. 4, bot- 
tom left). 

Systemic prednisone was tapered, and the patient 
is presently taking topical dexamethasone (Decad- 
ron) and cycloplegics to control anterior segment 
inflammation. She has developed mild bilateral pe- 
ripheral anterior synechiae, but intraocular pres- 
sures have remained normal and her best corrected 
visual acuity on March 6, 1979, was R.E.: 6/9 (20/30) 
and L.E.: 6/15 (20/50). 


DISCUSSION 


Pathologic anastomoses of the retinal 
vessels are not an infrequent finding, and 
can occur between the retinal vessels and 
between the retinal and choroidal vascu- 
lature. Retinal interarterial anastomoses 
are relatively rare and may occur after 
branch arterial occlusion.® Retinal venous 
anastomoses are more common and de- 
velop after vein obstruction. Retino- 
choroidal vascular anastomoses occur 
most frequently after chorioretinitis, par- 
ticularly toxoplasmosis,”’* but may occur 
in severe hypertension,® senile disciform 
macular degeneration,’ or after perforat- 
ing trauma?’ or argon laser photocoagula- 
tion.!! Retinal arteriovenous anastomoses 
may be congenital and are seen in the 
Wyburn-Mason syndrome and von Hip- 
pel’s disease.!~4 Acquired retinal arterio- 
venous anastomoses develop as a result of 
obliteration of the retinal capillary bed 
and occur in sickle cell hemoglobin- 
opathies,®> diabetic retinopathy,® Taka- 
yasu’s disease,® and retrolental fibropla- 
sia,*-14 

The posterior segment findings in 
Vogt-Koyanagi-Harada syndrome include 
vitritis, papillitis, and acute choroiditis 
with secondary exudative, retinal detach- 
ments. The angiographic findings in the 
Vogt-Koyanagi-Harada syndrome have 
been described by Kanter and Gold- 
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berg.!3 They found multiple fluorescent 
dots at the level of the pigment epitheli- 
um that enlarged with time and leaked 
dye into the subretinal space. Diffuse 
pigment migration within the choroid 
and pigment epithelium was seen after 
the resolution of the inflammatory pro- 
cess. In our case there was no apparent 
involvement of the retinal vessels. 

Although acute choroiditis is the distin- 
guishing sign of the Vogt-Koyanagi- 
Harada syndrome, a few investigators 
have noted retinal and choroidal vascular 
abnormalities!®"!5 (unpublished data). 
Epipapillary and peripapillary neovas- 
cularization has been reported in one 
case.!3 Perry and Font!4 found intrareti- 
nal hemorrhages with degenerative 
changes in the nerve fiber and ganglion 
cell layers in pathologic specimens. A 
hemorrhagic detachment of the macula 
has been reported in one case with the 
Vogt-Koyanagi-Harada syndrome.’ Pre- 
sumably, the underlying cause of the de- 
tachment was the development of sub- 
retinal neovascularization beneath the 
macula with hemorrhage beneath the 
neurosensory retina. Retinochoroidal 
anastomoses in areas of subretinal neo- 
vascularization have been observed in 
two patients with the Vogt-Koyanagi- 
Harada syndrome (R. R. Ober, Personal 
communication, 1978). 

Henkind and Wise® described three 
types of retinal collateral vessels: arterio- 
arteriolar, venovenular, and _ arteriove- 
nous. They speculated that arteriovenous 
collateral vessels developed from existing 
capillaries in areas of capillary bed ob- 
struction and reasoned that the collateral 
vessels resulted from increased flow and 
increased intravascular pressure within 
the capillary network. Blood flow through 
collateral vessels is usually slow and after 
they become well developed, leakage 
does not usually occur. Henkind and 
Wise® further described retinal vascular 
shunts as arteriovenous anastomoses, 
congenital or developmental, in which 
blood flowed directly, and usually rapid- 
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ly, from artery to vein without going 
through a normal capillary bed. No leak- 
age is seen in the racemose angioma, 
however, shunts seen in retinal angioma- 
tosis (von Hippel’s disease) often show 
marked exudative and hemorrhagic le- 
sions. 

Our patient developed bilateral ac- 
quired retinal arteriovenous anastomoses 
approximately one year after the onset of 
symptoms in the right eye and five 
months after the onset of symptoms in the 
left eye. Vision was not affected by these 
lesions because of their extramacular lo- 
cation. Angiographic studies showed fast 
blood flow through both of the anastomo- 
ses, which is unusual for arteriovenous 
collateral vessels and more indicative of a 
shunt. Both lesions showed ophthalmo- 
scopic and angiographic evidence of 
marked leakage of exudate into and be- 
neath the surrounding retina, which is 
also unusual for arteriovenous collateral 
vessels. The angiographic studies of the 
left eye, however, showed dilated tortu- 
ous vessels developing from apparently 
normal pre-existing capillaries, confir- 
ming that these vessels are indeed collat- 
eral vessels and not shunts. 

Retinochoroidal anastomosis in the 
Vogt-Koyanagi-Harada syndrome and 
other types of uveitis may be related to 
the destruction of Bruch’s membrane and 
choriocapillaris allowing communication 
between the choroidal and retinal vascu- 
lature’’® (unpublished data). However, we 
find it more difficult to explain the occur- 
rence of the retinal arteriovenous anasto- 
moses seen in this case, because the reti- 
nal vasculature is not primarily involved 
in the Vogt-Koyanagi-Harada syndrome. 
The common denominator in all condi- 
tions featuring arteriovenous collateral 
vessels is nonperfusion of the retinal cap- 
illary bed with resulting ischemia of the 
retina. Development of collateral vessels 
may be an attempt to restore normal flow 
in the retinal vascular bed. The stimulus 
for the process, which is probably the 
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same as that responsible for neovascular- 
ization in these conditions, is unknown. 
In our case intense inflammation of the 
underlying pigment epithelium and cho- 
roid may have caused focal damage and 
resultant closure of the retinal capillaries, 
which in turn, may have induced suff- 
cient ischemia for the development of 
collateral vessels. These anastomoses oc- 
curred in areas of extensive pigment dam- 
age, and in both eyes there was angio- 
graphic evidence of capillary closure in 
the immediate area. However, we cannot 
document that the capillary closure pre- 
ceded the development of the collateral 
vessels, and therefore this hypothesis re- 
mains speculative. 


SUMMARY 


A 15-year-old black girl had acute bilat- 
eral uveitis and other features of the 
Vogt-Koyanagi-Harada syndrome. Sever- 
al months after the onset of her illness, 
she developed acquired retinal arteriove- 
nous anastomoses in both eyes. By using 
fluorescein angiography, we documented 
that the anastomoses were collateral ves- 
sels developing in areas of damaged reti- 
nal pigment epithelium and retinal capil- 
laries. 
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PERIPAPILLARY NEOVASCULAR MEMBRANES IN PRESUMED OCULAR 
HISTOPLASMOSIS 


HERBERT L. CANTRILL, M.D., AND DEAN BURGESS, M.D. 


St. Louis, Missouri 


Loss of central vision in presumed ocu- 
lar histoplasmosis is usually the result of 
hypertrophic and atrophic macular scar- 
ring secondary to leakage from choroidal 
neovascularization entering the subret- 
inal space through defects in Bruch’s 
membrane. Neovascular ingrowth may 
also occur from peripapillary areas with 
resultant serous and hemorrhagic detach- 
ment of the retina, leading to permanent 
central scarring and visual loss when the 
fovea is involved.'? Although the natural 
history?-7 and photocoagulation treat- 
ment®8-14 of macular subretinal mem- 
branes have been well described, less is 
known about the management of peripap- 
illary membranes.>!5 We report herein 
our results in the management of 39 eyes 
with symptomatic peripapillary mem- 
branes associated with ocular histoplas- 
mosis. 


SUBJECTS AND METHODS 


The records of all patients with peri- 
papillary membranes secondary to ocular 
histoplasmosis referred to Retina Con- 
sultants, Ltd., in St. Louis, Missouri, 
since 1975 were reviewed. The diagnosis 
of ocular histoplasmosis was based on the 
presence of peripheral atrophic scars or 
typical peripapillary changes in either the 
involved or the fellow eye. Histoplasmo- 
sis skin testing was not routinely done. 
All patients had peripapillary membranes 
documented by intravenous fluorescein 
angiography. All patients were followed 


From the Department of Ophthalmology, Wash- 
ington University School of Medicine, St. Louis, 
Missouri. 

Reprint requests to Herbert L. Cantrill, M.D., 
Department of Ophthalmology, University of Min- 
nesota School of Medicine, Box 493, Mayo Hospital, 
Minneapolis, MN 55455. 


up for a minimum of six months. At each 
follow-up visit the symptoms, visual acu- 
ity, extent of serous detachment, and 
presence of hemorrhage or exudate were 
noted. Stereoscopic fundus photographs 
were taken at most visits. Repeat fluores- 
cein angiography was performed as indi- 
cated. The distance of the leading edge of 
the neovascular membrane from the cen- 
ter of the avascular zone was measured 
with a scale using the early phase angio- 
gram. 

The decision to treat with photocoagu- 
lation was based on the clinical findings 
in individual cases. No attempt was made 
to randomize treatment or to match treat- 
ed and untreated cases. All treatment was 
performed with the Zeiss xenon photo- 
coagulator with the patient under retro- 
bulbar anesthesia. The 3-degree spot size 
was used with intensities sufficient to 
whiten the inner retinal layers. Treatment 
included the entire area of neovascular- 
ization and extended 125 u into normal 
retina where possible. Where the margins 
of the neovascularization were obscured 
by blood or cloudy exudate, the treatment 
was extended to include the area of 
blocked fluorescence (hemorrhage) where 
possible. Care was taken to reduce the 
intensity of treatment over hemorrhage or 
pigmented scars to avoid damage to the 
inner retinal layers. A fundus photograph 
was taken within 24 hours to evaluate the 
adequacy of treatment. Follow-up angi- 
ography was scheduled for two to four 
weeks after treatment to document total 
elimination of the membrane. 


RESULTS 


Thirty-nine eyes of 34 patients made up 
the study group. All patients were white; 
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TABLE 1 
CLINICAL FINDINGS IN THE INVOLVED EYE 














Untreated 
No. % 
Hemorrhage 15 75 
Serous detachment of 9 45 
the fovea 
Intraretinal exudates 3 15 
Hemorrhagic detachment 4 20 
of the fovea 
Inactive peripapillary scar 8 40 


with new focal activity 





21 were women and 13 were men. The 
mean age was 39 years, with a range of 19 
to 63 years. The average follow-up was 12 
months, with a range of six to 38 months. 

Clinical findings—The most frequent 
complaint was blurred vision. Other pa- 
tients noted a scotoma or visual distor- 
tion. Some patients gave a history of inter- 
mittent symptoms in the involved eye for 
months or years. Serous detachment of 
the sensory retina was clinically present 
in all cases. Various amounts of subret- 
inal hemorrhage and intraretinal exudate 
were noted (Table 1). Serous or hemor- 
rhagic detachment of the fovea was twice 

















Treated Total 
No. % No. % 
{7 89 32 82 
15 79 24 62 
9 47 12 31 
7 3T 11 28 
2 1] 10 26 





as common in the patients selected for 
treatment. Activation from the edge of an 
inactive scar which represented a zone of 
previous neovascular activity was noted 
in ten cases (26%). In these cases the 
active zone was separated from the disk 
by a broad zone of subretinal scarring and 
marked pigment disruption (Fig. 1). 

The fellow eye—Five patients (15%) 
had active peripapillary neovascular mem- 
branes in both eyes (Table 2). Evidence of 
extensive peripapillary scarring was 
noted in 15 fellow eyes (44%). In these 
cases subretinal fibrosis and marked pig- 
ment epithelial changes greater than one 





Fig. 1 (Cantrill and Burgess). Left, Early phase angiogram indicating neovascularization extending into 
the avascular zone (arrow) on the border of a large inactive peripapillary scar. Visual acuity: 6/60 (20/200). 
Right, Late phase angiogram demonstrating leakage from neovascular network and subretinal fibrous scar. 
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TABLE 2 
CLINICAL FINDINGS IN THE FELLOW EYE 











No. % 
Active membrane 5 15 
Inactive membrane 15 44 
Visual acuity less than 6/60 (20/200) 10 29 
Peripapillary atrophy 13 38 
Peripheral scars 29 85 





disk diameter in size were present, and 
we thought that these indicated previous 
neovascular activity. Ten of these patients 
(29%) had visual acuity of 6/60 (20/200) 
or less as a result of macular scarring 
secondary to previously active peripapil- 
lary disease. Typical small atrophic peri- 
papillary changes were noted in 13 addi- 
tional cases (38%). Peripheral atrophic 
scars were present in 29 eyes (85%). Only 
one fellow eye (3%) was free of peripheral 
or peripapillary changes. 

Selection of cases for treatment—We 
selected 19 eyes for treatment on the basis 
of objective and subjective clinical 
findings. Six were treated because visual 
acuity was 6/60 (20/200) or less from 
prolonged serous or hemorrhagic macular 
detachment. Five were treated because 
the leading edge of the membrane was 
less than 1/2 disk diameter from the fovea. 
One patient was treated for documented 
increased growth of the subretinal mem- 
brane with progressive visual loss. We 
treated one patient who had cystoid mac- 
ular edema. Seven eyes were treated in 
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part because central vision had been lost 
in the fellow eye from peripapillary dis- 
ease. 

Twenty eyes were not treated. Six of 
these were considered clinically untreat- 
able because of extension of the mem- 
brane beneath the fovea. Most of the 
remaining 14 eyes were electively fol- 
lowed up because the leading edge of the 
membrane was greater than one disk di- 
ameter from the fovea and central vision 
was not markedly decreased by serous or 
hemorrhagic detachment. Some of these 
eyes did have membranes less than 1/2 
disk diameter from the fovea (three), visu- 
al acuity of 6/60 (20/200) or less from 
macular detachment (three), or docu- 
mented growth of the membrane (three). 

Visual results in untreated eyes—The 
average follow-up in the untreated eyes 
was 13 months. Six of the 20 untreated 
eyes (30%) were believed to be clinically 
untreatable because of extension of the 
peripapillary membrane beneath the fo- 
vea. None of these eyes had final visual 
acuity better than 6/60 (20/200) (Table 3). 
Central vision was lost in one patient 
with an enlarging membrane directly in 
the papillomacular bundle, which was 
not treated for fear of damaging the nerve 
fiber layer. The remaining 13 untreated 
eyes (65%) were electively followed up 
and all had final visual acuity of 6/12 
(20/40) or better. The mean distance from 
the leading edge of the membrane to the 
center of the avascular zone in the eyes 
electively followed up was 11/4 disk diam- 


TABLE 3 
VISUAL RESULTS IN UNTREATED EYES 


(00S OOO °°° 


6/6-6/12 6/12-6/30 6/60 
Distance from Fovea No. % (20/20-20/40) (20/40-20/100) (20/200) 
Seep enrages ee 
Less than '/4 disk 6 30 0 0 6 
1/4 to 1 disk 4 20 4 0 0 
Greater than 1 disk 10 50 9 0 l 
Total 20 100 13(65%) 7(35%) 


aaa Iaa 
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eter. There was a significant correlation 
between visual outcome and proximity of 
the membrane to the fovea (P<.001), al- 
though the distribution of distances was 
skewed (Table 3). There was a less strik- 
ing correlation of the final visual acuity 
with the initial visual acuity (P<.01, x? 
test). Correlation of hemorrhage in the 
central zone with final visual acuity was 
not significant, but the number of cases 
was small. Figure 2 illustrates a typical 
case electively followed up, with a good 
visual result. 

Visual results in treated eyes—The av- 
erage follow-up from the date of treat- 
ment in the treated group was 11 months. 
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Twelve (63%) had a final visual acuity of 
6/12 (20/40) or better (Table 4). The mean 
distance from the leading edge of the 
membrane to the fovea was 3/4 disk diam- 
eter. All three cases with membranes in 
which the leading edge was less than 1/4 
disk diameter from the fovea lost central 
vision. The four eyes with membranes 
more than one disk diameter from the 
fovea had a final visual acuity of 6/12 
(20/40) or better. Of the remaining 12 
eyes, eight had excellent results; only two 
lost central vision. Again the final visual 
acuity was significantly correlated with 
the distance of the membrane from the 
fovea (P<.01). Initial visual acuity, how- 





Fig. 2 (Cantrill and Burgess). Top left, Angiogram 
showing hyperfluorescence (large arrow) from peri- 
papillary membrane and blocked fluorescence 
(small arrow) from subretinal hemorrhage in the 
right eve of a patient with visual acuity of 6/21 
(20/70). Top right, Two months later the zone of 
hvperfluorescence is smaller (arrow) and the 
blocked fluorescence has decreased. Visual acuity is 
6/15 (20/50). Bottom left, One vear later, inactive 
peripapillary scar and pigment mottling in the mac- 
ula are evident. Visual acuity is 6/9 (20/30). 
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TABLE 4 
VISUAL RESULTS IN TREATED EYES 











6/6-6/12 6/12-6/30 6/60 
Distance from Fovea No. % (20/20-20/40) (20/40-20/100) (20/200) 
Less than !/4 disk 3 16 0 0 3 
1/4 to 1 disk 12 63 8 2 2 
Greater than | disk 4 21 4 0 0 
Total 19 100 12(63%) 2(11%) 5(26%) 








Fig. 3 (Cantrill and Burgess). Top left, A small zone of peripapillary atrophy (arrow), is present in an 
asymptomatic eye with visual acuity of 6/6 (20/20). Top right, Two years later the angiogram demonstrates 
hyperfluorescence from a neovascular membrane in the area of the previous peripapillary scar. Visual acuity 
is still 6/6 (20/20) with metamorphopsia. Bottom left, Red-free treatment photograph demonstrating 
coverage of the entire zone of neovascularization by photocoagulation. Bottom right, Two months later 
follow-up angiogram demonstrates no residual neovascularization and staining at the border of the 
photocoagulation scar. Visual acuity is still 6/6 (20/20). 
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ever, did not correlate with the final result 
(P>.1). Vision improved in nine, was un- 
changed in four, and worsened in six. 
Both the presence of serous detachment 
in the fovea and hemorrhage in the avas- 
cular zone were significantly correlated 
with a poorer visual result. Figure 3 dem- 
onstrates an adequately treated case with 
a good result. 

Residual and recurrent membranes— 
The most common finding in unsuccess- 
fully treated eyes was failure to eliminate 
the membrane completely. In seven eyes 
(37%), the follow-up angiogram demon- 
strated residual neovascularization. In 
four of these, the neovascularization was 
adequately surrounded by treatment and 
disappeared on follow-up angiography. 
One patient was inadequately treated, 
was retreated, and had a good result. Two 
eyes demonstrated residual neovascular- 
ization beyond the treatment margin ex- 
tending into the avascular zone and they 
were untreatable at the time of repeat 
fluorescein angiography. 

Four patients (21%) had frank recur- 
rence of neovascularization six months or 
more after treatment. In all cases the 
treatment photograph demonstrated ade- 
quate coverage of the neovascularization, 
and the follow-up angiogram showed 
total elimination of all areas of hyperflu- 
orescence (Fig. 4). One patient who was 
retreated, had a good visual result. Anoth- 
er recurred twice and was retreated twice 
with a poor visual result. The third pa- 
tient was untreatable because of growth 
of the membrane into the avascular zone. 
In the fourth patient, membrane growth 
recurred on the nasal side of the disk and 
was followed up electively. 

Evidence of recurrent neovasculari- 
zation was also noted in the untreated 
group. Eight eyes (40%) demonstrated 
focal activity from the edge of a large 
peripapillary scar (Fig. 2). Four of these 
had histories of previous episodes of ac- 
tivity in the involved eye, which had 
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spontaneously resolved. The prognosis 
was worse in these eyes because the lead- 
ing edge of the neovascular membrane 
tended to be closer to the fovea. Five 
patients were clinically untreatable. 
There was a high incidence of bilateral 
disease in this group: seven fellow eyes 
showed extensive peripapillary scarring 
and four lost central vision as a result. 

Treatment complicatons—Immediate 
increase in the amount of serous detach- 
ment following treatment occurred in 
five eyes (26%). Appearance of additional 
exudate was seen in four eyes (21%). 
Hemorrhage extending into the avascular 
zone immediately after treatment was 
noted in three eyes (16%). Although these 
factors may have delayed recovery after 
treatment, the final visual result was not 
significantly different from the results of 
other treated cases. Marked pigment mot- 
tling in the avascular zone resulted in 
seven eyes (37%), with visual results 
worse than 6/12 (20/40) in four eyes. 
Proximity of the membrane, requiring 
treatment close to the avascular zone, may 
have been the cause of a poor result in 
only one of these four eyes. Two had 
hemorrhage inside the avascular zone be- 
fore treatment. One eye required treat- 
ment three times to eliminate all neovas- 
cularization. In these four eyes, depig- 
mentation in the avascular zone may be 
related to damage to central photorecep- 
tors from prolonged serous detachment, 
hemorrhage, or heat. Conversely, central 
pigment mottling was noted in five un- 
treated eyes (25%), all with good visual 
results. 

Heavy photocoagulation treatment 
within the papillomacular bundle may 
damage the nerve fiber layer with result- 
ant visual loss. Pre- and postoperative 
visual fields were not routinely done, but 
the few cases in which they were done 
demonstrated only enlargement of the 
blind spot without arcuate defects. All 
treated cases had extensive serous detach- 
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Fig. 4 (Cantrill and Burgess). Top left, Angiogram demonstrating neovascularization temporal to the disk 
margin (small arrow). There is a surrounding zone of pigment epithelial atrophy (large arrow). Visual acuity 
is 6/6 (20/20). Top right, Red-free treatment photograph demonstrates coverage of the entire membrane and 
surrounding pigment defects. Bottom left, One year later the angiogram demonstrates a zone ot activity 
(large arrow) and hemorrhage (small arrow) at the superior margin of the photocoagulation scar. Bottom 
right, The angiogram after retreatment demonstrates elimination of the membrane. Visual acuity is 6/6 
(20/20). 


ment of the sensory retina, thus protect- 
ing the nerve fiber layer, so that good 
visual results despite heavy photocoagu- 
lation treatment are not surprising. 


DISCUSSION 


The characteristic changes around the 
disk in ocular histoplasmosis were first 
described by Schlaegel and Kenney.! 


They separated peripapillary changes 
into asymptomatic nodular, diffuse and 
mixed types, and symptomatic hemor- 
rhagic circumpapillary involvement. 
Nodular changes resemble the peripheral 
atrophic scars seen in patients with ocular 
histoplasmosis (Fig. 3, top left). The dif- 
fuse pattern is characterized by a zone of 
pigment epithelial atrophy outside a pig- 
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ment line usually on the temporal disk 
margin. These changes are seen in 18 to 
28% of patients with ocular histoplasmo- 
sis,!®17 and are considerably more com- 
mon in patients with macular involve- 
ment.*® The asymptomatic changes are 
presumably the result of disseminated 
choroiditis. Hemorrhagic circumpapil- 
lary involvement was not clearly distin- 
guished from the other types, but is now 
known to be the result of neovasculariza- 
tion that enters the subretinal space 
through defects in Bruch’s membrane in 
areas of peripapillary scarring. Loss of 
vision is caused by serous and hemor- 
rhagic detachment of the sensory retina as 
a result of leakage from subretinal neo- 
vascularization. 

In patients with ocular histoplasmosis, 
peripapillary neovascularization is less 
common than perimacular involvement. 
In their study of disciform macular de- 
tachments, Gass and Wilkinson® found 
only eight of 81 (10%) to be the result of 
peripapillary membranes. In their long- 
term follow-up of patients with ocular 
histoplasmosis, Schlaegel and Weber* 
reported 19 of 155 (12%) with peripapil- 
lary involvement. The risk of activation 
from atrophic peripapillary scars has also 
been found to be less. Only 4 to 6% of in- 
active peripapillary scars, as compared 
to 20 to 24% of inactive macular scars, 
develop serous or hemorrhagic sensory 
detachments over a two- to three-year 
follow-up period.®!8 We found only 
one case that activated from a known in- 
active peripapillary scar in the fellow 
eye (Fig. 3). 

The bilaterality of peripapillary disease 
was orginally noted by Schlaegel and 
Kenney,! although the prevalence of 
bilateral hemorrhagic disease was not dis- 
cussed. In a small series of patients, Mer- 
edith and Aaberg? noted evidence of bi- 
lateral hemorrhagic activity in three of 
five patients. Five of our patients (15%) 
had bilateral active peripapillary mem- 
branes. We found extensive peripapillary 
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scarring indicative of inactive neovascu- 
larization in 15 (44%) and loss of central 
vision in ten (29%) of the fellow eyes. 
Furthermore, four of our patients (10%) 
now have bilateral loss of central vision 
caused by peripapillary disease. Similar 
results have been reported for macular 
disease with 30 to 44% showing bilateral 
disease and 27 to 32% losing central vi- 
sion in the fellow eye.*® Involvement of 
the fellow eye in our cases took the form 
of peripapillary disease rather than macu- 
lar disease most of the time. Two addi- 
tional patients lost vision in the fellow 
eye from macular subretinal neovascular- 
ization. 

The course of untreated peripapillary 
neovascular membranes in patients with 
ocular histoplasmosis is not well known. 
Schlaegel and Weber* found seven eyes 
(37%) with visual acuity of 6/9 (20/30) or 
better and nine eyes (47%) with visual 
acuity of 6/60 (20/200) or less in 19 pa- 
tients followed up at least four years. 
These visual results are not significantly 
different from the course of macular dis- 
ease with preservation of reading vision 
in 23 to 30% and loss of central vision in 
45 to 57%.* Other uncontrolled studies 
of untreated macular subretinal mem- 
branes in patients with ocular histoplas- 
mosis stress a strong correlation between 
final visual acuity and distance of the 
leading edge of the membrane from the 
center of the fovea (Table 5).*®7!3 Our 
untreated cases cannot be compared to 
these results since they were not random- 
ized or matched to treated cases and were 
clinically selected for their good (or bad) 
prognosis. 

There is no large series that gives the 
results of photocoagulation in the man- 
agement of peripapillary membranes in 
patients with ocular histoplasmosis. Case 
reports by Meredith and Aaberg? and 
Jack! indicate that good results can be 
obtained. The results of photocoagulation 
of macular subretinal membranes are var- 
iable in uncontrolled series, which report 
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TABLE 5 


RELATIONSHIP OF VISUAL RESULTS TO PROXIMITY OF THE 
NEOVASCULAR MEMBRANE TO THE FOVEA IN UNTREATED PATIENTS* 


Membranes < 1/4 DD 


Membranes 2 '/4 DD 


No. of 6/12 No. of 6/12 
Study Patients VA= (20/40) Patients VA2= (20/40) 
Okun!*t 18 4 (22%) 4 4 (80%) 
Gass and Wilkinson® 27 6 (22%) 1] 7 (64%) 
Elliot and Jackson? 16 2 (12%) 19 7 (37%) 
Klien and associates? 36 9 (25%) 28 18 (64%) 
Present study 6 0 14 13 (93%) 


*DD designates disk diameter; VA, visual acuity. 
+Final visual acuity of 6/9 (20/30) or better. 


19 to 71% of cases retaining visual acuity 
of 6/12 (20/40) or better.®*® 9-12-15 These 
results can also be explained by the rela- 
tionship of visual prognosis to the dis- 
tance of the membrane from the fovea 
(Table 6). Those studies in which the 
greatest percentage of patients had proxi- 
mal membranes had the worst visual re- 
sults. 

Our results suggest that peripapillary 
neovascular membranes, treated or un- 
treated, generally have a better prognosis 
than macular membranes, partly because 
they usually do not extend to within 1/4 
disk diameter of the center of the fovea. 
Conversely, when a peripapillary mem- 
brane does extend to within 1/4 disk diam- 


eter of the fovea the prognosis is poor. All 
of our patients, treated or untreated, lost 
central vision in this situation, although 
other investigators report some success in 
macular cases, both treated and untreat- 
ed.36-8-12.13 Other factors such as initial 
visual acuity, serous detachment of the 
fovea, and hemorrhage in the avascular 
zone tended to correlate with poor results 
in our study, but these factors are directly 
related to the size and proximity of the 
membrane to the fovea. 

Gass and Wilkinson® stressed the need 
to treat macular neovascular membranes 
heavily. Ten of their 13 patients with 
photocoagulation failure were treated in- 
adequately, as determined by the intensi- 


TABLE 6 


RELATIONSHIP OF VISUAL RESULTS TO PROXIMITY OF THE 
NEOVASCULAR MEMBRANE TO THE FOVEA IN TREATED PATIENTS* 


Membranes < !⁄44 DD Žž 


No. of 
Study Patients 
Okun?°ł 53 
Gass and Wilkinson® 15 
Gitter and Cohen® 2 


Elliot and Jackson!4 —_ 
Klein, Fine, and Patz* 6 
Sabates, Lee, and Sabates!? 42 
Present study 3 


*DD designates disk diameter; VA, visual acuity. 
+Final visual acuity of 6/9 (20/30) or better. 


Membranes !/4 DD 





6/12 No. of 6/12 
VA= (20/40) Patients VA= (20/40) 

8 (15%) 10 4 (40%) 

3 (20%) 15 9 (60%) 
0% 16 10 (62%) 

— 30 12 (40%) 

3 (50%) 25 19 (76%) 

11 (26%) 23 15 (68%) 

0 16 12 (75%) 
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Fig. 5 (Cantrill and Burgess). Top left, Angiogram demonstrating a large zone of neovascularization 
temporal to the disk margin. Visual acuity is 6/30 (20/100). Top right, Red-free treatment photograph 
indicates confluent treatment of the entire neovascular network. Bottom left. Angiogram 24 hours after 
treatment demonstrates marked leakage from the retinal vessels (arrow) within the treatment zone. Bottom 
right, Angiogram five months later shows elimination of all neovascular tissue. Visual acuity is 6/7.5 (20/25). 


ty of the photocoagulation lesions in 
treatment photographs. The results of 
Watzke and Leaverton’s!° early controlled 
study of photocoagulation treatment may 
have failed to demonstrate a treatment 
effect because insufficient treatment was 
given. For this reason, we have used the 
Zeiss xenon photocoagulator with its 
ability to give intense, confluent lesions 
with few exposures. Figure 5 illustrates 
the intensity of treatment we believe is 


necessary to eliminate subretinal neovas- 
cularization. Despite our efforts to treat 
all membranes heavily, we have found 
evidence of residual neovascularization 
in seven (37%) with subsequent failure in 
two (10%) because of extension of the 
membrane into the fovea. This failure rate 
demonstrates the difficulty in providing 
uniform intense energy to the neovascular 
membrane in areas of blood and fluid. 
Late recurrence of neovascularization 
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after adequate treatment has not previ- 
ously been stressed. Gitter and Cohen? 
reported one case reactivating from the 
border of a photocoagulation scar. Of our 
treated cases, four (21%) demonstrated 
recurrence six months or more after treat- 
ment when postoperative angiography 
had shown total elimination of the mem- 
brane. Development of neovascular mem- 
branes has been reported after photocoag- 
ulation treatment, particularly when 
small, intense lesions are used.!? Con- 
versely, we have found evidence of recur- 
rent activity in eight (40%) of our untreat- 
ed patients. One of these developed an 
active subretinal membrane from the bor- 
der of an inactive scar during the course 
of follow-up (Fig. 3). Others have found 
recurrence rates of 4 to 25% in untreated 
cases followed up three to four years.*!4 
Therefore, recurrence need not be consid- 
ered a consequence of treatment. 

There are no controlled studies ad- 
vocating treatment of peripapillary 
membranes in patients with ocular histo- 
plasmosis. The significant percentage of 
fellow eyes with loss of central vision 
(ten, 29%) and the frequency of eyes with 
untreatable disease (six, 15%) emphasize 
the risk for visual loss. Of our treated 
patients, 12 (63%) maintained visual acu- 
ity of 6/12 (20/40) or better even though 
these membranes were closer to the fovea 
and demonstrated more serous and hem- 
orrhagic detachment than our untreated 
patients. This represents a marked im- 
provement over the course of untreated 
peripapillary membranes in a similar 
number of patients followed up by 
Schlaegel and Weber.* We believe that 
prolonged serous or hemorrhagic detach- 
ment of the fovea, documented progres- 
sion of peripapillary neovascularization, 
and perhaps loss of central vision in the 
fellow eye are indications for photocoag- 
ulation. Conversely, many cases can be 
followed up without the use of photoco- 
agulation, particularly if the membrane is 
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more than one disk diameter from the 
fovea. 


SUMMARY 


We studied 39 eyes with ocular histo- 
plasmosis and peripapillary neovascular 
membranes for an average of 12 months. 
On the basis of clinical findings, 19 were 
selected for treatment with photocoagula- 
tion. Of the treated eyes, 12 (63%) had 
a visual result of 6/12 (20/40) or bet- 
ter. Of the 20 untreated eyes, six were 
clinically untreatable and 14 were elec- 
tively followed up. All but one of the eyes 
electively followed up had a good visual 
result. Proximity of the neovascular mem- 
brane to the fovea was the most important 
prognostic factor in determining visual 
outcome. All eyes with membranes less 
than 1/4 disk diameter from the fovea lost 
central vision. All membranes greater 
than one disk diameter had excellent re- 
sults. The indications for treatment were 
prolonged serous or hemorrhagic detach- 
ment of the fovea, documented progres- 
sion of the membrane, and possibly, loss 
of central vision in the fellow eye from 
peripapillary disease. Residual and recur- 
rent neovascularization were significant 
treatment complications. 
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LEUKEMIC IRIS INFILTRATION 
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Los Angeles, California 


Ocular involvement in leukemia is well 
established,! and histopathologically, the 
tissues most frequently affected are the 
choroid and the retina. Retinal and subse- 
quent vitreous hemorrhages are the most 
common serious complications. Leuke- 
mic infiltration of the iris has been rarely 
reported.!~!© Anterior segment changes, 
such as corneal infiltration and hy- 
phema,* choroidal mass,!! conjunctival 
lesions,!>13 eyelid infiltration and exoph- 
thalmos,!* and glaucoma,'® although un- 
common, can be the initial signs in a 
previously undiagnosed leukemic pa- 
tient. 

We describe herein leukemic iris infil- 
tration and blood-streaked hypopyon in 
a 7-year-old boy, who underwent a diag- 
nostic anterior chamber paracentesis; 
subsequently, he was treated successfully 
with radiotherapy. 


CASE REPORT 


A 7-year-old boy developed signs and symptoms 
of acute lymphocytic leukemia in March 1971. Bone 
marrow aspiration done at that time showed atypical 
lymphoid and monocytoid cells (Fig. 1). He was 
given vincristine and prednisone, and a bone mar- 
row remission was induced in May 1971. The pa- 
tient was maintained subsequently on methotrexate. 
Over a period of two years he developed four 
episodes of central nervous system involvement 
while his bone marrow disease was in remission. He 
was first seen by an ophthalmologist in December 
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1972, because of atwo-month history of intermittent 
photophobia, redness, and tearing of the right eye. 
His visual acuity was R.E.: 6/15 (20/50) and L.E.: 
6/6 (20/20). The right eye showed ciliary injection, 
thickening of the iris stroma, and rubeosis iridis. 
The anterior chamber had cells and flare (3+) and a 
yellow-white hypopyon. The fundus, including the 
optic disk, was unremarkable. The left eye was 
uninvolved. The intraocular pressures in both eyes 
were within normal limits by Goldmann applana- 
tion tonometry. Leukemic infiltration of the right 
iris was diagnosed and treated with cycloplegics and 
topical corticosteroids. Despite treatment, the boy’s 
condition progressively worsened and bright red 
streaks developed in the hypopyon (Fig. 2). The 
intraocular pressure in the right eye increased to 30 
mm Hg; the pressure in the left eye was within 
normal limits. 

A diagnostic paracentesis was performed in Feb- 
ruary 1973, and 0.1 ml of anterior chamber fluid was 
removed. Cultures for fungi and bacteria were nega- 
tive. Cytologic examination of the anterior chamber 
fluid using both Papanicolaou and Wright’s stains 
revealed numerous mononuclear cells, occasionally 
in clumps (Figs. 3 and 4). Large atypical lymphoid 
and monocytoid cells were noted, with indented 
irregular nuclei, distinct nucleoli, and a small rim of 
blue cytoplasm without granules. These findings 
were compatible with leukemic involvement of the 
anterior chamber. After paracentesis, the hypopyon 
was decreased in size and thickening of the inferior 
iris could be seen (Fig. 5). 

The anterior segment of the right eye was irradiat- 
ed (325 rads in divided doses over four weeks). 
There was an immediate and significant decrease in 
photophobia after the first radiation dose (50 rads). 
During the course of treatment, the right eye was 
free of symptoms. The hypopyon, cells and flare in 
the anterior chamber, and leukemic iris infiltrate all 
progressively cleared. The intraocular pressure in 
his right eye also returned to normal. However, 
visual acuity improved only to 6/7.5-2 (20/25-2). 
During this period of ocular involvement, he was in 
bone marrow remission (hematocrit, white blood 
cell count, 40.4%; 6,300 with normal differential) 
and had no central nervous system involvement. 

In March 1973, the patient developed headache 
and vomiting. A lumbar puncture revealed leukemic 
cells; however, the patient was still in bone marrow 
remission. He was given intrathecal methotrexate. 
Ocular examination in April 1973 showed an affer- 
ent pupillary defect, a pale optic nerve head, and a 
visual acuity of 6/12 (20/40) in the right eye. The left 
eye was unremarkable. 

In September 1973, the patient received 600 rads 
to the right orbit and 1200 rads to his left testicle, 
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Fig. 1 (Zakka and associates). Bone marrow smear showing acute lymphocytic leukemia; inset, lymphoid 
and monocytoid cells (Wright's stain, x 100; inset, Wright's stain, x 400). 





Fig. 2 (Zakka and associates). Slit-lamp photo- 
graph showing the blood-streaked hypopyon and 
hazy anterior chamber in the right eye. 





Fig. 4 (Zakka and associates). Anterior chamber 
fluid showing a cluster of cells with poorly pre- 
served morphology (Papanicolaou stain, x 400). 





Fig. 3 (Zakka and associates). Anterior chamber 
fluid showing atypical lymphoid and monocytoid 
cells with indented nuclei, prominent nucleoli, and 
a thin rim of bluish cytoplasm (Wright's stain, x 400). 


Fig. 5 (Zakka and associates). Slit-lamp photo- 
graph of anterior chamber immediately after 
paracentesis, showing white thinkening of the iris at 
the inferior pupillary margin and decrease in size of 
the pseudohypopyon. 
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which had developed infiltrates. In March 1974, he 
received whole brain irradiation because of central 
nervous system involvement. He did not improve 
and died in June 1974. No autopsy was performed. 


DISCUSSION 


Leukemic involvement of the uveal 
tract on histopathologic examination ap- 
pears primarily as hemorrhages, leukemic 
cell infiltrates, and dilated prominent 
blood vessels commonly filled with leu- 
kemic cells.!6 Hemorrhages in the uveal 
tract may be secondary to thrombocytope- 
nia or invasion of vessel walls by leuke- 
mic cells, or both. Choroidal infiltration 
may be the first sign in leukemia, leading 
to visual loss and causing a diagnostic 
problem leading to enucleation.’ Iris 
stromal infiltration is rare and usually 
involves areas adjacent to the iris root and 
sphincter muscle. In severe cases, there 
can be discoloration of the iris, which 
clinically appears as heterochromia.*7 
This case shows that both hypopyon and 
hyphema can be of particular diagnostic 
value. Blood-streaked hypopyon has been 
described in myelocytic leukemia by 
Thomas, Rouhani, and Sawitsky® and in 
acute lymphocytic and lymphoblastic 
leukemia by others.>7? High intraocular 
pressure, found in our patient, was noted 
in six of eight previously reported cases of 
acute leukemia with anterior segment 
involvement.?5-7817 The mechanisms 
causing high intraocular pressure could 
be infiltration of the trabecular meshwork 
by leukemic cells,? or formation of poster- 
ior synechiae, seclusion of the pupil, and 
pupillary block.!® Glaser and Smith,!ë de- 
scribed a patient who had glaucoma. Be- 
cause of a subsequent diagnosis of chron- 
ic lymphatic leukemia, they implicated 
limbal veins infiltration as a cause of 
glaucoma. Our case shows the beneficial 
effect of irradiation, which has been 
noted _previously.®>6815 = Ellsworth! 
pointed out that complications of such 
therapy have been overemphasized, par- 
ticularly lenticular changes associated 
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with radiation. Merriam2° studied the 
cataractogenic effects of irradiation in 
groups of patients who received single- 
dose treatment, treatment in divided 
doses over three weeks to three months, 
and treatment in divided doses in periods 
greater than three months. He found that 
the minimum cataractogenic dose was 
200, 400, and 550 rads, respectively. 

In our patient, the relatively low dose 
of radiation (325 rads total, administered 
in divided doses over four weeks) carries 
little likelihood of cataract formation,”° 
but it is effective in clearing leukemic iris 
infiltrates. 

Optic disk pallor noted after the fourth 
radiation dose could be secondary to cen- 
tral nervous system involvement, glauco- 
ma, or irradiation. Fishman, Bean, and 
Cogan2! described optic atrophy in two 
patients with acute lymphocytic leukemia 
receiving chemotherapy (vincristine, cy- 
tosine arabinoside, and methotrexate) and 
cranial irradiation (2,400 rads). They pos- 
tulated the possibility of potentiation or 
summation effects of radiation and drugs 
(vincristine) causing optic atrophy.?! In 
our patient, the potentiation effect of 
drugs and irradiation is a possible, al- 
though unlikely, factor in the develop- 
ment of optic disk pallor. Of particular 
interest in our case is the value of anterior 
chamber paracentesis, which has not 
been discussed specifically in previous 
reports, although a diagnostic iridectomy 
and an aqueous aspirate have been previ- 
ously performed.>3 The fluid obtained 
from the anterior chamber in our patient 
was processed by both the Millipore filter 
cytologic technique using the Papanico- 
laou stain and the classic Wright’s stain 
done on a dried smear. We found the 
Wright’s stain to be superior, as it provid- 
ed more distinct cytologic details. Anteri- 
or chamber paracentesis might be indicat- 
ed in a few patients with leukemia if an 
infectious cause of a hypopyon is consid- 
ered, especially because leukemic pa- 
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tients are often immunologically compro- 
mised. 

Usually, the systemic manifestations 
and diagnosis of leukemia are evident 
before uveal involvement, although rarely 
the uveal involvement may be the initial 
manifestation of the disease.! In our pa- 
tient, leukemic iris infiltrates developed 
while the bone marrow was in remission, 
and the central nervous system was unin- 
volved. Juvenile xanthogranuloma, a be- 
nign dermatologic disorder, can have oc- 
ular complications, which include iris 
lesions, hyphema, and secondary glauco- 
ma that may lead to blindness.22 Anterior 
chamber paracentesis and cytologic veri- 
fication in this disorder has been reported 
recently.?? Because both acute lympho- 
cytic leukemia and juvenile xanthogran- 
uloma affect young children, anterior 
chamber paracentesis could be helpful in 
the differential diagnosis. Additionally, 
the increasing demand from radiothera- 
pists for a tissue diagnosis before the 
initiation of treatment cannot be disre- 
garded. In a clinical study of children 
suffering from acute leukemia, 52 of 657 
children (9%) had ocular involvement.24 
Ridgeway, Jaffe, and Walton?4 discuss the 
adequacy of topical corticosteroids and 
radiation in anterior segment leukemic 
involvement. About 50% of children in 
hematologic remission develop central 
nervous system leukemia,? and an asso- 
ciation between central nervous system 
and ocular involvement has been de- 
scribed.®%24 This emphasizes the impor- 
tance of an awareness of ocular complica- 
tions, especially because local ocular irra- 
diation can be effective in the treatment of 
leukemic infiltration of the uveal tract. 


SUMMARY 


A 7-year-old boy with acute lymphocyt- 
ic leukemia developed iris infiltration, 
blood-streaked hypopyon, and high intra- 
ocular pressure. A diagnostic anterior 
chamber paracentesis was performed, 
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which provided a cytologic diagnosis. 
The aspirate was studied by both the 
millipore filter technique with Papanico- 
laou stain and a dried smear using the 
Wright’s stain. Wright’s stain provided 
more distinct cellular details. Irradiation 
of the anterior segment resulted in clear- 
ing of leukemic iris infiltration, hypo- 
pyon, and glaucoma. 
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Fifty years ago this month in THE JOURNAL: 


The reason why the treatment of so-called simple detachment of 
the retina is generally regarded as nearly hopeless may be largely 
explained by an insufficient knowledge of the fact that this accident 
is caused by a rent or tear of the retina, through which the liquid of 
the vitreous passes into the interretinal or retroretinal space. Most 
practitioners pay little attention to these holes in the retina, while 
others (e.g., W. Lister) admit that they are frequently to be found but 
believe that they make treatment practically valueless and therefore 
contraindicate any operation. Both views are equally wrong; the 
latter opinion, particularly, causing many curable cases to be 
neglected. It is just the discovery of the tear in the retina which 
affords the possibility of a complete cure, because the hole may then 
be closed by means of thermopuncture through the sclerotic. An 
operation of this kind being much more practicable and successful 
in recent cases than in older ones, it ought not to be delayed by 
attempts at other forms of treatment which are generally useless. 


Professor J. Gonin, Correspondence 


Am J. Ophthalmol. 13:63, 1930 
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Cryptococcosis is a chronic, subacute 
or (rarely) acute pulmonary, systemic, or 
meningitic infection caused by the yeast 
Cryptococcus neoformans.'? Patients 
with cryptococcal meningitis frequently 
have ophthalmic complications such as 
papilledema, optic atrophy, or extraocular 
muscle paresis.**+ Although these compli- 
cations are usually a reflection of the 
meningoencephalitis, rather than actual 
intraocular invasion by the organisms, 
endogenous cryptococcal chorioretinitis 
or endophthalmitis may sometimes occur. 
Published reports on intraocular involve- 
ment with cryptococcosis were recently 
reviewed by Francois and Rysselaere.® In 
some cases, the presumptive diagnosis 
has been made on clinical evidence with- 
out histologic confirmation of ocular 
involvement.®? In other cases, histologic 
confirmation of intraocular cryptococco- 
sis was obtained but a well-documented 
clinical correlation was not available.8~ 1° 
In rare instances, fundus lesions 
have been observed clinically in eyes 
that were shown later to contain C. 
neoformans.” }? 

We describe a patient with bilateral 
endogenous ocular cryptococcosis in 
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whom the development of an early fun- 
dus lesion was shown with fundus pho- 
tography, fluorescein angiography, and 
ultrasonography. The diagnosis was es- 
tablished histologically by enucleation of 
the blind fellow eye, and further substan- 
tiated by a good response in the remain- 
ing eye to systemic anticryptococcal ther- 
apy. The clinical and pathologic findings 
in this case suggest that endogenous ocu- 
lar cryptococcosis is primarily a choroidal 
disease with secondary infection of the 
sensory retina. This contrasts to other 
ocular infections such as those caused by 
toxoplasmosis, herpes simplex, and cyto- 
megalovirus, which produce a retinitis 
with secondary choroidal involvement. 


CASE REPORT 


A 4l-year-old man was apparently well until 1963 
when, at age 25 years, he developed grand mal 
seizures of unknown cause that were controlled with 
phenytoin. He had no further problems until No- 
vember 1977, at which time he developed somno- 
lence, impairment of memory, staggering gait, and 
weakness of the lower extremities. 

He was admitted to a local hospital where two 
lumbar punctures revealed increased cerebrospinal 
fluid pressure and increased protein. Cultures of the 
cerebrospinal fluid for acid-fast bacilli and fungi 
were negative and an India ink preparation revealed 
no organisms. Computed axial tomography and ca- 
rotid angiography revealed no evidence of a brain 
tumor, but there was symmetrical and severe dilata- 
tion of the ventricular system. The final diagnosis 
was acute obstructive hydrocephalus, probably sec- 
ondary to an inflammatory cerebral disorder of un- 
determined cause. The patient was treated by inser- 
tion of a right ventriculoatrial shunt. His neurologic 
status gradually improved. 

Because no specific cause was found, the diagno- 
sis of sarcoidosis was considered despite normal 
chest x-rays. A transbronchial lung biopsy was per- 
formed about three weeks after placement of the 
shunt. Cultures were negative for acid-fast bacilli 
and fungi and histologic sections revealed mild 
pulmonary fibrosis and one area showed a possible 
noncaseating granuloma. Special stains reportedly 
revealed no bacteria or fungi. 

The patient had no further problems until June 
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1978, when he developed intermittent episodes of 
blurred vision in the left eye. He was examined by 
one of us (M.I.W.) and a white fundus lesion of the 
left eye was noted that was considered consistent 
with a diagnosis of toxoplasmic retinitis. A serum 
indirect fluorescent antibody test was positive in a 
titer of 1:128 and conventional treatment with pyri- 
methamine and sulfonamides was initiated. The 
retinal inflammation gradually became worse and 
systemic corticosteroids were added to the regimen. 
The ocular inflammation persisted despite treat- 
ment. 

In early September 1978, the patient developed 
increasing lethargy, general weakness, speech im- 
pairment, and severe ataxia. On Sept. 26, 1978, he 
was admitted to the local hospital in a comatose 
state. No nuchal rigidity was evident. A lumbar 
puncture revealed an opening pressure of 196 mm 
Hg, HO, and xanthochromic cerebrospinal fluid 
with a protein level of 1,000 mg/100 ml and a 
glucose of 10 mg/100 ml. Cell count of the cerebro- 
spinal fluid revealed mild pleocytosis, with 65% 
neutrophils and 35% lymphocytes. Cultures of the 
cerebrospinal fluid for viruses, bacteria, and fungi, 
as well as India ink preparations for cryptococci 
were again reported as negative. 

Repeat computed axial tomography revealed enor- 
mously dilated ventricules. Subsequently, the pa- 
tient had a revision and readjustment of the ventri- 
culoatrial shunt. The original tube was obstructed 
by numerous blood clots. After revision of the shunt, 
his neurologic symptoms slowly improved and the 
patient was discharged on Dec. 19, 1978 to be 
followed up as an outpatient. The left eye was 
reported as having no light perception at the time of 
discharge. 

The patient was seen by one of us (M.I.W.) for 
follow-up examination on Feb. 9, 1979. A fundus 
lesion was discovered in the asymptomatic right eye 
at that time and the patient was referred to the 
Oncology Unit on Feb. 9, 1979, for further exami- 
nation to exclude the possibility of a metastatic 
tumor to the eye. He still had some difficulty with 
gait, but was awake and mentally stable. 

Visual acuity was 6/6 (20/20) in the right eye and 
no light perception in the left eye. Applanation 
pressures were 8 mm Hg in the right eye and near 
zero in the left eye. The right eye was normal to 
external and slit-lamp examinations and the findings 
were confined to the fundus. A yellow, deep fundus 
lesion measuring about 3 mm in diameter with 
overlying retinal telangiectasia and small hemor- 
rhages was located 3 mm below the optic papilla 
(Fig. 1). The remainder of the fundus was normal 
and the vitreous was clear. The left eye had moder- 
ate conjunctival and episcleral injection, peripheral 
anterior synechiae, old granulomatous keratic pre- 
cipitates, iris neovascularization, and a mature cata- 
ract (Fig. 2). 

Fluorescein angiography of the right eye showed 
early leakage from the telangiectatic blood vessels 
overlying the lesion with progressive staining of the 
lesion in the late angiograms (Fig. 3). B-scan ultraso- 
nography of the left eye showed numerous focal 
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Fig. 1 (Shields and associates). Fundus photo- 
graph with 30 degree lens of asymptomatic chorioret- 
inal lesion inferior to optic papilla in the right eye. 
The overlying vitreous contains no cells. 


intraocular echoes compatible with inflammatory 
debris, but no retinal detachment or tumor was 
found. B-scan ultrasonography of the right eye 
showed an elevated lesion in the posterior pole with 
a smooth anterior border and acoustic solidity 
(Fig. 4). 

Our clinical diagnosis was chorioretinitis in the 
right eye, and no light perception in the left eye, 
secondary to advanced chorioretinitis. We suspected 
a viral or mycotic cause, but atypical toxoplasmosis 
was also a consideration because of the positive 
Toxoplasma indirect fluorescent antibody titer. 
Clinically, however, the lack of vitreous cells and 
the failure to respond to antitoxoplasma drugs made 
that diagnosis unlikely. We also considered the 





Fig. 2 (Shields and associates). External photo- 
graph of blind left eye showing epibulbar injection 
and cataract. Rubeosis iridis was present. 
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possibility of a mycotic embolus, perhaps from the 
infected shunt. The patient returned to the referring 
ophthalmologist, who specializes in uveitis, for fur- 
ther blood studies and immediate initiation of treat- 
ment. We also suggested the possibility of a diag- 
nostic enucleation of the left eye. 

The patient returned to his neurologist and did 
not see the ophthalmologist until Feb. 16, 1979, 
because he had developed painless visual loss in the 
right eye. He was referred to us for further consulta- 
tion. His visual acuity in the right eye had decreased 
to 6/60 (20/200). The fundus lesion had increased in 
size and was associated with a surrounding retinal 
detachment with yellow precipitates in the subreti- 
nal fluid (Fig. 5). The fovea, which contained yellow 
intraretinal exudates, was detached by shallow sub- 
retinal fluid. The vitreous was still clear. 

Because of progressive visual loss secondary to 
chorioretinitis of uncertain cause in the right eye, we 
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Fig. 3 (Shields and associates). Fluorescein angi- 
ography of chorioretinal lesion shown in Figure 1. 
Top left, Early venous phase (32 seconds) showing 
retinal telangiectasia over lesion and relative hypo- 
Huorescence of central portion of lesion. Top right, 
Later venous phase (49 seconds) showing leakage of 
fluorescein from the overlying retinal vessels and 
early staining of the deep lesion. Bottom left, Late 
angiogram showing marked hyperfluorescence of 
the lesion. 





Fig. 4 (Shields and associates). Contact B-scan 
ultrasonogram of the right eye, showing elevated 
lesion with smooth anterior border and high internal 
reflectivity. 
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Fig. 5 (Shields and associates). Fundus photo- 
graph with 45 degree lens showing lesion in right 
eye seven days after initial visit. Note that the lesion 
has now extended across the large vein that was 
uninvolved in Figure 1. Focal yellow subretinal 
exudates are seen inferior to the lesion. 


performed a diagnostic enucleation of the blind left 
eye. After an uneventful enucleation, we immediate- 
ly opened the eye to obtain tissue for culture and 
electron microscopy. The eye was filled with a white 
mucopurulent substance that flowed out under pres- 
sure upon opening the globe. Immediate Gram 
stains of this material showed numerous yeast-like 
organisms. The PAS reaction showed spherical par- 
ticles ranging from 5 to 15 p in diameter and 
surrounded by a capsule 3 to 5 u in width (Fig. 6). 
These organisms were characteristic of the genus 
Cryptococcus. 

Therapy was initiated with intravenous amphoter- 





Fig, 7 (Shields and associates). Photograph of 
sectioned left eye showing dense white material 
filling the globe. Note the anterior displacement of 
the cataractous lens (at top of photograph). 
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Fig. 6 (Shields and associates). Photomicrograph 
of organisms in the fresh smear of intraocular mate- 
rial (PAS, x1,000). The organisms are compatible 
with C. neoformans. Note the budding form (ar- 
row). 





Fig. 8 (Shields and associates). Low magnifica- 
tion photomicrograph of sectioned left eye. Diffuse 
thickening of the degenerated choroid is evident 
(left arrow), a totally detached necrotic retina (right 
arrow), and an area of smooth homogeneous tissue 
posterior to the lens. The central necrotic material 
filling most of the globe is located in the subretinal 
space (hematoxylin-eosin, x8). 





Fig. 9 (Shields and associates). Photomicrograph 
showing diffuse granulomatous inflammation at the 
level of the choroid (left arrow in Figure 8) 
(hematoxylin-eosin, x 200). 


icin B and 5-flucytosine orally. A repeat lumbar punc- 
ture revealed numerous lymphocytes, a protein con- 
tent of 1,874 mg/100 ml, glucose of 12 mg/100 ml, 
and a cerebrospinal fluid cryptococcal antigen 
titer of 1:40 determined by the latex agglutination 
method. Cultures of both the intraocular material 
and cerebrospinal fluid grew C. neoformans. Small 
volume samples of cerebrospinal fluid initially did 
not yield the organism; eventually a 50-ml cerebro- 
spinal fluid specimen became culture positive. 
Gross examination of the sectioned eye showed re- 
placement of the intraocular contents by thick white 
fluid behind a cataractous lens (Fig. 7). Low-power 
examination of the microscopic sections (Fig. 8) 
showed the residual retina to be detached and 
projecting forward from the optic disk. No identifi- 
able retina was evident anteriorly. The degenerated 
and thickened choroid was largely replaced by 
chronic inflammatory cells and the subretinal space 
contained a heterogeneous eosinophilic substance. 
Considerable variation in the patterns of inflam- 





Fig. 11 (Shields and associates). Massive numbers 
of organisms with special stains for mucopolysac- 
charides. Note the budding forms (PAS, x 1,000). 
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Fig. 10 (Shields and associates). Photomicrograph 
of area just inside the choroidal zone showing nu- 
merous large histocytes (hematoxylin-eosin, x 250). 


matory reaction within the globe was evident. The 
choroidal inflammatory reaction was characterized 
by a diffuse granulomatous process (Fig. 9) includ- 
ing epithelioid cells, lymphocytes, plasma cells, and 
occasional multinucleated giant cells. A zone of 
histocytes containing the fungal organisms was pre- 
sent between the choroid and the eosinophilic fluid 
(Fig. 10). Numerous free organisms and a few histo- 
cytes were present in the central ocular fluid. The 
abundant organisms showed active budding and 
stained with conventional fungal stains (Fig. 11). 
The dense tissue located behind the lens was mostly 
fibrous tissue with scattered plasma cells but rare 
organisms. Some fungi were present within the 
remaining recognizable retina but they were less 
concentrated than they were in the choroid and 
subretinal space. A few organisms were also found 
in the optic nerve head and in the perineural sub- 
arachnoid space. 

The fresh material removed from the enucleated 
globe was placed in glutaraldehyde and prepared for 
electron microscopy. The organisms were character- 
ized on electron microscopy by a small nucleus, 
electron-dense granular cytoplasm, and a thick cell 
wall. Each organism was surrounded by a capsule of 
fine, granular substance (Fig. 12). The organisms 
near the choroid were usually contained within 
large histocytes (Fig. 13) and those within the sub- 
retinal space were freely dispersed in the surround- 
ing media (Fig. 12). The final histologic diagnosis 
was intraocular cryptococcosis. 

The patient’s visual and neurologic symptoms 
improved during the few weeks after initiating treat- 
ment. About six weeks later, he was discharged with 
a visual acuity of 6/21 (20/70) in the right eye and 
the macular exudate was showing progressive reso- 
lution. About six months later his visual acuity was 
6/12 (20/40) and the macular exudate had resolved. 


DISCUSSION 


This well-documented case of intraocu- 
lar cryptococcosis is of interest for the 
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Fig. 12 (Shields and associates). Electron photomicrograph from central portion of subretinal space 
showing free cryptococcal organism. Note the distinct clear capsule and the capsule composed of fine 
granular substance that blends into the surrounding media (x6,940). 


following reasons: (1) it shows that in- 
traocular infection with opportunistic or- 
ganisms may occur in a presumably 
healthy host who does not have a debili- 
tating disease and who is not immuno- 
suppressed; (2) it shows the value of 
diagnostic enucleation or biopsy of the 


blind eye in cases of bilateral progressive 
intraocular inflammation when the vision 
in the remaining eye is threatened; (3) it 
shows the ophthalmoscopic and fluores- 
cein angiographic features that may be 
useful in differentiating cryptococcal 
chorioretinitis from other intraocular in- 
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Fig. 13 (Shields and associates). Electron photomicrograph from region near choroid showing cryptococ- 
cal organism within a large histocyte. C indicates cryptococcal organism; N, nucleus of histocyte (6,940). 


flammatory processes such as toxoplasmic 
and cytomegalovirus retinitis. 

In many reported cases, intraocular 
cryptococcosis has occurred as a result of 
cryptococcal septicemia associated with 
severe meningoencephalitis, often in pa- 
tients who are debilitated or immunosup- 
pressed. Underlying diseases such as ma- 
lignant lymphoma!® and systemic lupus 
erythematosus!” have been recognized. 
Our patient had no underlying disease 
and was not immunosuppressed. Al- 
though he had idiopathic hydrocephalus, 
several cerebrospinal fluid examinations 
had reportedly failed to show crypto- 
coccal meningitis. It was only after the 
organisms were shown in the ocular tis- 
sues that a repeat lumbar puncture estab- 
lished the diagnosis of cryptococcal men- 
ingitis. 

The pathogenesis of the ocular infec- 


tion in our patient is not entirely clear. On 
the basis of the usual sequence of events 
in such cases, the organisms were proba- 
bly inhaled into the lungs, producing a 
subclinical pneumonitis. This probably 
led to hematogenous dissemination to the 
central nervous system and a chronic 
low-grade meningoencephalitis that pro- 
duced hydrocephalus. The central ner- 
vous system reservoir or new subclinical 
pneumonitic episodes led to a recurrent 
septicemia that allowed the organisms to 
implant and proliferate in the vascular 
choroid. 

Intraocular cryptococcosis may rarely 
occur by exogenous mechanisms. Recent- 
ly a case occurred in which the infection 
was transmitted to the eye by a corneal 
transplant from a donor with systemic 
cryptococcosis.!% 

Our case raises the question as to the 
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value of diagnostic enucleation in cases 
where one eye is blind and the remaining 
eye is threatened by a similar inflammato- 
ry process. In our case the diagnosis 
could have been established by an intra- 
ocular biopsy with a vitrectomy instru- 
ment. Possibly, however, this would have 
seeded organisms into the orbit, produc- 
ing a cryptococcal orbital cellulitis. An- 
other problem with a biopsy by vitrec- 
tomy in intraocular inflammation is that 
in many cases the organisms are restricted 
to the retina and the vitreous contains 
mostly nonspecific inflammatory cells. 
This is particularly true in cases of toxo- 
plasmosis, cytomegalovirus, and herpes 
simplex retinitis. In eyes that are blind, 
enucleation, rather than vitreal or retinal 
biopsy, provides a more reliable method 
of obtaining the involved tissue within 
the eye and establishing the diagnosis. 
Finally, our case shows photograph- 
ically and by fluorescein angiography the 
clinical features of an early case of intra- 
ocular cryptococcosis. Fundus contact 
lens examination and evaluation of the 
fundus photographs and fluorescein 
angiograms indicated that the initial le- 
sion occurred in the choroid and secon- 
darily involved the retina. This is in dis- 
tinct contrast to intraocular infections 
with organisms such as T. gondii, cyto- 
megalovirus and herpes simplex, which 
typically produce a retinitis characterized 
by opacification of the retina and cells in 
the overlying vitreous. The vitreous was 
clinically clear in our case. This differen- 
tiation is extremely important because 
treatment for toxoplasmosis, which often 
includes corticosteroids, may make cryp- 
tococcal infections worse. The problem 
was further complicated in our case by a 
positive serum indirect fluorescent anti- 
body titer for toxoplasmosis. Toxoplas- 
mosis rarely produces a choroiditis with 
sparing of the inner retina and vitreous as 
occurred in our patient. Other intraocular 
fungal infections, such as histoplasmosis, 
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also primarily affect the choroid rather 
than the retina. This is in contrast to 
candidiasis, however, which often ap- 
pears as a retinitis with secondary cells in 
the vitreous. Further evidence that intra- 
ocular cryptococcosis is primarily a cho- 
roiditis is provided by the case reported 
by Avandano, Tanishima, and Kuwa- 
bara.!° Although their case lacked clinical 
correlation, the organisms were found 
only in the choroid and the retina was 
spared. 


SUMMARY 


A 40-year-old man developed obstruc- 
tive hydrocephalus of uncertain cause 
followed by bilateral intraocular inflam- 
mation, which was initially diagnosed as 
toxoplasmic retinochoroiditis. When vis- 
ual acuity in the left eye decreased to no 
light perception and vision in the right 
eye was failing, a diagnostic enucleation 
of the blind left eye was performed. A 
diagnosis of cryptococcal endophthalmi- 
tis was established and the remaining 
right eye showed improvement after sys- 
temic anticryptococcal therapy. 
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OPHTHALMIC MINIATURE 


Long sight. In this species of vision the iris is habitually dilated, 
and not easily stimulated into contraction. Several varieties of this 
affection have been observed. Dr. Wells, in the Philosophical 
Transactions, relates the case of a young person who, from a 
permanent dilatation of the pupil, saw near objects with much 
difficulty and confusion, but remote bodies with singular accuracy. 
The power of moving the upper lid was completely lost. This 
dilatation of the pupil, which may be artificially produced by the 
application of belladonna, can be remedied by the use of convex 


glasses. 


J. G. Millingen, Curiosities of Medical Experience 


London, Richard Bentley, 1839 
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The test for genetic heterogeneity in 
human inherited disorders usually in- 
volves two considerations: (1) there may 
be a difference in enzyme activity or a 
related biochemical factor; and (2) one 
can assess variability in the clinical fea- 
tures of the abnormality, either among 
families or among unrelated persons.! 
The present study calls attention to at 
least two forms of gyrate atrophy, which 
can be so differentially characterized bio- 
chemically and clinically as to suggest the 
presence of genetic heterogeneity. 


CASE REPORTS 


Case I—A 46-year-old woman of nonconsan- 
guineous Welch parentage first noted decreased vi- 
sion at age 11] years, which was improved to 6/6 
(20/20) with myopic correction. At age 18 years, a 
diagnosis of retinitis pigmentosa was made on rou- 
tine ocular examination. At that time, the patient was 
asymptomatic. Although the presence of early cata- 
ract was diagnosed at age 25 years, visual acuity 
remained stable until age 41 years, at which time the 
patient noted for the first time difficulty with night 
vision. At age 44 years, she first noted the onset of 
decreasing visual acuity that has been progressive. 
In January 1979, results of a general physical exami- 
nation were normal. Ophthalmologic examination 
showed best corrected visual acuity was R. E.: 6/120 
(20/400) with a correction of —4.00, and L. E.: 6/120 
(2/400) with a correction of —2.50. Bilateral imma- 
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ture posterior polar cataracts with spoke-shaped 
extensions were noted, which were more advanced 
on the right. The Goldmann visual fields were 20 to 
25 degrees in greatest diameter with the V4e. Dark 
adaptation showed the best thresholds in the right 
eye were increased about 3.3 log units and in the left 
eye about 4.3 log units. Cone thresholds could not 
be measured. The electroretinogram (ERG) was ex- 
tinguished and the electro-oculogram (EOG) 
showed abnormally low light-dark ratios bilaterally 
and the wave form was flat. On ophthalmoscopy, the 
media were hazy from the lens opacities, which 
were estimated to account for visual acuity of R. E.: 
6/60 (20/200) and L. E.: 6/21 (20/70). The vitreous 
showed marked syneresis in each eye. The optic 
nerves were somewhat pale but not atrophic. Note- 
worthy was the characteristic scalloped border of 
degenerated retina and choroid encroaching on the 
posterior pole (Fig. 1). The retinal vessels were 
attenuated and the choriocapillaris was absent on 
fluorescein angiography. 

Fasting plasma ornithine levels were 676 and 





Fig. 1 (Kaiser-Kupfer, Valle, and Bron). Case 1. 
Left eye, The clarity of the photograph reflects the 
presence of lens opacities. However, the peripheral 
chorioretinal atrophy is shown. 
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640 uM. After ten days of high levels of vitamin Bg 
(500 mg per day) with a normal protein intake, the 
plasma ornithine had decreased to 496 uM and after 
14 days, to 480 uM. At these lower levels of plasma 
ornithine, no change in the ERG or EOG was noted. 
The activity of ornithine aminotransferase? in ex- 
tracts of cultured skin fibroblasts was less than 2% 
of control values when assayed at both usual 
(16 M) and high (500 uM) pyridoxal phosphate 
concentrations. On numerous occasions the electro- 
encephalogram (EEG) showed low voltage back- 
ground with intermittent alpha rhythm. Left mid- 
temporal slow activity in both the waking and sleep 
states was evident. 

Case 2—A 28-year-old woman of nonconsanguin- 
eous Irish parentage, was found to be myopic at age 
11 years. On a routine examination at age 17 years, 
she was noted to have an unusual retinal appear- 
ance. An ocular examination was done and although 
the patient was asymptomatic, she was told of a 
defect in night vision. At present she does not 
complain of night blindness. When examined in 
March 1979, the best corrected visual acuity was 
R. E.: 6/7.5 (20/25) with a —8.50 +1.50 x 92 de- 
grees, and L.E.: 6/9 (20/30) with a —6.75 +1.50 x 80 
degrees. Early posterior polar lens opacities with 
fine spoke-shaped extensions were noted. There was 
moderate syneresis of the vitreous in each eye. 
Goldmann visual fields were 20 to 40 degrees in the 
greatest diameter with the Vye. Final thresholds for 
rod function were normal and there was a slight 
increase in central cone thresholds. Ophthalmo- 
scopic examination showed the characteristic 
findings of chorioretinal degeneration of gyrate atro- 
phy (Fig. 2). 

The ERG showed severely depressed rod and 
cone responses, more marked in the left eye, and the 
EOG showed abnormally low light-dark ratios bilat- 
erally and the wave form was flat. 

Plasma ornithine values averaged 488 uM over 
nine months (n=4, range, 488 to 572 uM). The 





Fig. 2 (Kaiser-Kupfer, Valle, and Bron). Case 2. 
Composite of right eye shows chorioretinal atrophy 
with narrowing of vessels. 
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activity of ornithine aminotransferase? in extracts of 
cultured skin fibroblasts was less than 2% of control 
values when assayed at both usual (16 uM) and high 
(500 uM) pyridoxal phosphate concentrations. A 
trial of high dosage vitamin Bg was not undertaken 
at this time because the patient was three months 
pregnant. Results of general physical examination 
were normal. The EEG was considered normal 
although on two occasions it showed shifting slow 
irregularities during hyperventilation. 


DISCUSSION 


The classic clinical findings of gyrate 
atrophy of the choroid and retina have 
been summarized by Takki and Simell in 
Finnish patients? and by others.4~® These 
findings include myopia in the first dec- 
ade, night blindness of clinical signifi- 
cance in the second decade, cataracts of 
such severity that cataract extraction is 
often necessary in the third decade, and 
progressive visual impairment caused by 
pigmentary changes in the macula during 
the fourth and fifth decades. In contrast, 
our two patients had a diagnosis of myo- 
pia in the second decade. In Case 1 the 
patient did not have symptomatic night 
blindness until the fifth decade and in 
Case 2 the patient still does not have 
symptomatic night blindness at age 28 
years. Although the patient in Case 1 had 
early cataracts described in the third dec- 
ade, progression appeared to be slow so 
that it was only by the fifth decade that 
the lens opacities were thought to con- 
tribute possibly to a decrease in visual 
acuity. In Case 2 the patient still does not 
have significant lens opacities well into 
the third decade. Thus, although the clin- 
ical signs and symptoms are similar to 
those classically described in gyrate atro- 
phy, the progression is much slower. De- 
spite this difference in the time course of 
clinical symptoms, both of these patients 
exhibited the typical ophthalmoscopic 
appearance of the retina and choroid. 
This included the peripheral and midpe- 
ripheral confluent areas of chorioretinal 
atrophy with scalloped borders, early 
obliteration of the choriocapillaris, dis- 
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turbance of the retinal pigment epitheli- 
um, narrowing of the retinal vessels, and 
pallor of the optic nerve. 

In addition to the slower clinical 
course, these two patients also have levels 
of plasma ornithine lower than those clas- 
sically reported in gyrate atrophy. Where- 
as the usual cases had plasma ornithine 
levels between 800 and 1,300 uM,°-> the 
levels in the two variant cases were be- 
tween 452 and 676 uM. Similar lower 
levels were also described in one patient 
(Case 1) reported by Berson, Schmidt, 
and Shih® and in three patients (Cases 1 
to 3) reported by Weleber, Kennaway, 
and Buist.” 

Finally in one of our patients, the ad- 
ministration of high dose pyridoxine was 
associated with a 27% reduction in plas- 
ma ornithine concentration. The patient 
of Berson, Schmidt, and Shih® and the 
three patients of Weleber, Kennaway, and 
Buist? also had significant reduction of 
plasma ornithine during pyridoxine ther- 
apy. The more classic gyrate atrophy pa- 
tients who have higher plasma ornithine 
levels (800 to 1,300 uM) do not decrease 
plasma ornithine in response to a trial of 
high dose vitamin Bg administration.* 6 

Despite the clinical and biochemical 
differences noted above in both, the usual 
and variant patients have had a marked 
deficiency of the activity of the enzyme 
ornithine aminotransferase in cultured 
skin fibroblasts.*8-!© In our experience, 
there has been no difference in the activi- 
ty of this enzyme in those patients with 
high ornithine levels or in those with less 
striking hyperornithinemia. This finding 
was also reported by Berson, Schmidt, 
and Shih.® 

Shih, Berson, and Mandel!! reported an 
increase in ornithine aminotransferase ac- 
tivity as the concentration of vitamin Be 
in the enzyme assay system was increased 
100-fold. Further study of this aspect is 
underway in our patients. 

Heterogeneity is the rule rather than the 
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exception in rare genetic disorders. Heter- 
ogeneity among gyrate atrophy patients 
has already been suggested by the obser- 
vation that a few patients have a partial 
reduction in plasma ornithine in response 
to high dose pyridoxine. The patients 
described in this paper have lower orni- 
thines and milder clinical courses than 
those reported in patients with the classic 
gyrate atrophy. One also had a partial 
response to pyridoxine. These observa- 
tions increase the evidence for clinical 
and biochemical differences among pa- 
tients with gyrate atrophy. Additionally, 
recognition of the delayed clinical course 
in these patients must be a factor in 
assessing possible beneficial effects of 
either vitamin Bg therapy or dietary thera- 
py. Furthermore, the apparent association 
of reduced clinical severity with lower 
plasma ornithine values suggests a possi- 
ble link between ornithine levels and the 
pathophysiological process. 


SUMMARY 


Two patients had milder variants of the 
usual form of gyrate atrophy. Although 
the appearance of the chorioretinal de- 
generation was identical, the progression 
of the clinical signs and symptoms were 
slower with night blindness, cataracts, 
and decreased vision occurring at an 
older age. Additionally, the level of 
hyperornithinemia, although still in- 
creased above normal, was lower than 
that usually found in such patients (be- 
tween 448 and 676 uM). 

Additionally, one of our patients re- 
sponded to high dosage vitamin Bg witha 
27% reduction in plasma ornithine. The 
difference in the quantitation of the in- 
crease in plasma ornithine, the difference 
in responsiveness to vitamin Bg, and the 
difference in the clinical consequences of 
this underlying biochemical abnormality, 
indicated a variant form of gyrate atro- 
phy, suggesting the presence of genetic 
heterogeneity. 
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DIAGNOSTIC MODALITIES IN CHOROIDAL MELANOMA 
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The therapeutic efficacy of various mo- 
dalities used in choroidal melanoma 
treatment is unknown.! Recently some 
investigators have suggested that enucle- 
ation may enhance rather than prevent the 
development of metastases.” In many oc- 
ular oncology centers patients with small 
choroidal melanomas and good vision are 
being serially examined without interven- 
tion until growth is documented.'** As 
more patients with presumed choroidal 
melanomas are either serially followed up 
or treated with modalities other than enu- 
cleation, a number of management issues 
regarding the accuracy of diagnosis and 
measurements of tumor size in patients 
with pigmented choroidal mass lesions 
must be resolved. Among the most impor- 
tant questions are the following: 

1. What are the sensitivity and speci- 
ficity of clinical, ultrasound, and flu- 
orescein diagnostic techniques? 

2. What is the interobserver variation 
in the ophthalmoscopic measure- 
ment of tumor height and diameter? 

3. What is the intraobserver variability 
of ophthalmoscopic and ultrasound 
tumor dimension measurements? 

4, What are the correlations between 
ophthalmoscopic, ultrasound, and 
pathological measurements of tumor 
size? 
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In an attempt to answer some of these 
questions, we have prospectively studied 
a group of 51 patients with histologically 
confirmed choroidal melanomas by as- 
sessing clinical, ultrasound, and fluores- 
cein diagnostic factors in a masked man- 
ner. 


SUBJECTS AND METHODS 


Fifty-one consecutive patients who had 
undergone enucleation of a choroidal 
melanoma and 50 patients with simulat- 
ing lesions who were examined here dur- 
ing 1978 and 1979 were included in this 
study. All patients had complete clinical 
examinations including indirect ophthal- 
moscopy, slit-lamp biomicroscopy with 
contact lens examination, Goldmann per- 
imetry, and fundus drawings. The follow- 
ing clinical factors were assessed: vision, 
visual field, tumor height, tumor diame- 
ter, drusen, subretinal fluid, orange pig- 
mentation, halo, degree of pigmentation, 
collar button configuration, and the pres- 
ence of accessory nevi. Investigators who 
had not examined the patients clinically, 
interpreted the fluorescein angiographic 
studies, which were performed in a rou- 
tine manner. Fluorescein angiographic 
factors analyzed included the following: 
tumor vessels, hot spots, leakage, cystoid 
edema of the retina, subsensory retinal 
pooling, window defect of the retinal 
pigment epithelium, blocked fluores- 
cence, retinal vascular dilatation, pigment 
epithelial detachment, and drusen stain- 
ing. Ultrasound examination included 
both B-scan and quantitative A-scan. Ul- 
trasound evaluation and diagnosis were 
also performed in a masked manner by an 
investigator clinically unfamiliar with the 
patients. Ultrasound examination factors 
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examined included the following: tumor 
height, tumor diameter, orbital shadow- 
ing, retinal detachment, collar button 
configuration, increased blood flow, 
amount and pattern of sound attenuation, 
and choroidal excavation. Histologic ex- 
aminations were performed using routine 
methods. All eyes were fixed in formalin, 
paraffin-embedded, and sectioned for 
light microscopy studies. Histologic stud- 
ies were performed to assess the follow- 
ing factors: tumor diameter, tumor height, 
tumor location, anterior and posterior 
tumor margin, tumor cell type, degree 
of pigmentation, degree of necrosis, scle- 
ral extension, retinal invasion, break 
in Bruch’s membrane, and tumor vas- 
cularity. 

Patients were examined by at least four 
members of the oncology unit who inde- 
pendently established diagnosis, and in 
many cases measured both tumor eleva- 
tion and diameter, 

Clinical criteria for the diagnosis of a 
melanoma have previously been de- 
scribed.! Briefly, the presence of a lesion 
greater than 3 mm in elevation and 7 mm 
in diameter with subretinal fluid, orange 
pigmentation, a collar button configura- 
tion with visible tumor vessels, and an 
absolute scotoma on Goldmann perimetry 
suggested a malignant melanoma. On flu- 
orescein angiography the presence of true 
tumor leakage and surface pooling with 
hot spots and obvious tumor vessels was 
considered diagnostic of a choroidal mel- 
anoma.*® Ultrasound criteria diagnostic 
of a melanoma included the following A- 
and B-scan findings: choroidal excavation 
(B), retinal detachment (A and B), sponta- 
neous pulsations (A), orbital shadowing 
(B), and a homogeneous attenuation 
greater than 50% (A).7° Ultrasound pat- 
terns suggestive but not diagnostic of 
melanoma included the presence of 
choroidal excavation and an A-scan pat- 
tern with more than 50% homogeneous 
attenuation. 
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We assessed interobserver variability 
by comparing measurements of tumor 
height and diameter independently ob- 
tained in 21 patients by each faculty 
member with indirect ophthalmoscopy. 
Two of the patients were tested on more 
than one occasion without obvious 
growth documented either by ultrasound 
or fundus photography. The intraobserv- 
er variation was assessed by comparing 
the size estimation performed by one of 
us (D.H.C.) in patients who, on serial 
examinations, had no evidence of growth 
by clinical observation, ultrasound, and 
fundus photograph. Ultrasound repro- 
ducibility was determined by repeated 
scans of the same patients performed 
within a one-week interval. 

The data were analyzed statistically by 
using a number of methods: Pearson 
product-moment correlation coefficient, 
Student's t-test, x? analysis, Fischer’s 
analysis, Kendall’s Tau C analysis, and 
Kriskal-Wallis tests.9 

RESULTS 

A number of clinical, ultrasound, and 
fluorescein factors were observed with a 
statistically significantly increased fre- 
quency in patients with pathologically 
confirmed choroidal melanomas vs sim- 
ulating lesions (P < .01). The following 
clinical factors were observed more fre- 
quently in melanoma: subretinal fluid, 
orange pigmentation, and a collar button 
configuration; fluorescein factors were 
tumor vessels, leakage, and retinal dilata- 
tion; ultrasound factors were choroidal 
excavation, orbital shadowing, retinal 
detachment, collar button configuration, 
and increased blood flow. None of these 
factors were either pathognomonic or 
specific for a choroidal melanoma. All 
were also observed in patients with simu- 
lating lesions. 

A clinical diagnosis of choroidal mela- 
noma was made in 50 of 51 patients with 
histologically confirmed tumors. The 
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clinical diagnosis was deferred in one 
patient with opaque media. 

In 32 (63%) cases the fluorescein angio- 
gram was diagnostic for choroidal mela- 
noma. In three (6%) it was equivocal 
(choroidal melanoma vs choroidal nevus), 
and in 15 (30%) it was nondiagnostic. All 
lesions were detected by ultrasound. In 
differentiating these choroidal masses, 41 
(82%) patients examined with both A- and 
B-scan ultrasonography had patterns di- 
agnostic for choroidal melanoma; three 
(6%) had findings suggestive of a melano- 
ma; four (8%) had a diagnosis of a choroi- 
dal nevus. An ultrasound diagnosis of 
metastases was made in one case which 
was proven to be a choroidal melanoma 
on pathologic examination. In one patient 
with a blind eye and opaque media the 
diagnosis of a choroidal melanoma was 
made ultrasonographically; a subretinal 
hemorrhage was the only lesion observed 
on histologic examination. 

The correlations of tumor dimension 
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measurements are shown in Figure 1 and 
Table 1. Correlations between ophthal- 
moscopic-ultrasound, and ophthalmo- 
scopic-pathology were statistically signif- 
icant (r = 0.61) (P < .001). The inclusion 
of two cases with relatively diffuse mela- 
noma decreased both the ophthalmoscop- 
ic and ultrasound correlation with pathol- 
ogy measurement of tumor diameter. In 
smaller choroidal melanomas (< 12 mm 
in diameter) the ophthalmoscopic estima- 
tion of diameter was more accurate than 
ultrasound. The ophthalmoscopic and ul- 
trasound estimations of size were greater 
than those estimated on pathology. This 
may reflect the small degree of shrinkage 
observed with formalin fixation of the 
eye. The antero-posterior length of the 
globe was measured both by A-scan ultra- 
sound and on gross examination of eyes 
containing tumors. Gross anatomic mea- 
surement of anteroposterior diameter was 
3.6% smaller than the ultrasound estima- 
tion, which may be the result of shrinkage 


r=0.81 
p<0.00001 
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Fig. 1 (Char and associates). Measurement of choroidal melanoma height: ultrasound 


vs clinical determinations. 
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TABLE 


OPHTHALMOSCOPY, ULTRASOUND, 
AND PATHOLOGY CORRELATIONS 
IN TUMOR DIMENSIONS* 
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Ophthal- Ophthal- 

moscopy- Ultrasound- moscopy- 

Pathology Pathology Ultrasound 
Diameter 0.71 0.69 0.61 
Height 0.88 0.88 0.85 





*P value < .01 (r value listed). 


secondary to formalin fixation. The over- 
all shrinkage of the globe, however, may 
be less than the shrinkage of the choroidal 
layer and the tumor. 

A coefficient of variation was used to 
calculate the interobserver variability of 
tumor diameter and height measurements 
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by indirect ophthalmoscopy in 21 pa- 
tients. This was derived by dividing the 
standard deviation of the pooled mea- 
surements for a given patient by the mean 
measurement for that patient. The co- 
efficient of variation for the interobserver 
diameter measurements was 19.4% with a 
standard deviation of 1.74 mm. The co- 
efficient of variation for tumor height 
was 28.6% with a standard deviation of 
1.23 mm. The data on interobserver 
variability are shown in Figure 2. 
Intraobserver variation was more diffi- 
cult to assess since a certain degree of 
observer bias could not be eliminated. 
This variation was observed in nine pa- 
tients who were serially examined either 
at three-month intervals without change 
in fundus photographs or ultrasound 
measurements or examined within a one- 





Fig. 2 (Char and associ- 
ates). Tumor measurements 
performed by members of the 
Ocular Oncology Unit. Pa- 
tients 3 and 5 were examined 
on two separate occasions. 
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week period. The clinical examination 
was done in a masked manner; there was 
a markedly less intraobserver vs interob- 
server variability in the nine cases mea- 
sured (Fig. 3). The coefficient of varia- 
tion was 7.9% for diameter and 21.3% for 
height. The standard deviations were 
0.8 mm for diameter and 0.7 mm for 
height. The larger coefficient of variation 
for the height measurement in this group 
of patients was partially caused by the 
relatively small height of the lesions mea- 
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Fig. 3 (Char and associates). Intraobserver varia- 
bility of tumor diameter and height in patients 
examined many times. 
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sured. Small differences in small heights 
resulted in a greater percentage of varia- 
tion. A similar degree of intraobserver 
variation was noted in the four patients 
with large tumors who were examined 
many times during a one-week interval 
(Fig. 3). 

Ultrasound reproducibility of tumor 
height and tumor diameter was excellent. 
Twenty-six patients without evidence of 
growth either ophthalmoscopically or on 
fundus photography were ultrasono- 
graphically examined many times. The 
coefficient of variation for both diameter 
and height was 4%, the standard devia- 
tion for diameter was 0.41 mm and 
0.20 mm for height. The most important 
cause of variation in ultrasound repro- 
ducibility was sampling errors. In lesions 
anterior to the equator it was often difh- 
cult to obtain reproducible positioning of 
the A-scan probe to measure the same area 
of the lesion. In these anterior tumors, 
there were some variations in tumor size 
measured by ultrasound. In one of these 
cases, the tumor height varied as much as 
1.5 mm on different occasions within a 
one-week period. Most likely this was 
secondary to sampling errors since the 
anterior place lesions can be technically 
difficult to scan reproducibly, and differ- 
ent areas of the tumor may have been 
measured during different examinations. 

In posterior pole lesions less than 
12 mm in diameter, the ultrasound mea- 
surement of tumor diameter was excel- 
lent. In larger lesions, especially if these 
were peripheral and the tumors were less 
than 1.5 mm in height (that is, diffuse 
melanoma), the ultrasound underestimat- 
ed the tumor diameter when compared 
with either ophthalmoscopic examination 
or pathology measurements. 


DISCUSSION 


In ocular oncology centers the inci- 
dence of false-positive diagnosis of cho- 
roidal melanoma is less than 6%.1°"'? In 
our study only one of 52 eyes (2%) enu- 
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cleated because of the clinical diagnosis 
of melanoma, which was made by nonin- 
vasive techniques, had a benign simulat- 
ing lesion. 

Ophthalmoscopic examination was the 
most accurate diagnostic modality; cho- 
roidal melanomas were correctly diag- 
nosed in all patients with clear media. In 
contrast, 45 (89%) cases examined by 
ultrasonography and 36 (70%) examined 
by fluorescein angiography were sugges- 
tive or diagnostic of melanoma. Previous 
studies on fluorescein angiography have 
demonstrated the diagnostic limitations 
of this modality.>-&!3-15 The diagnostic 
accuracy of ultrasonography in this study 
is comparable to that which has been 
reported by some authors.!§!8 Various 
reports have suggested that 90 to 96% of 
choroidal melanomas can be correctly di- 
agnosed with ultrasound; in this study 
the technique was suggestive of the diag- 
nosis in 45 (89%): all 51 of the lesions 
were detected. Results of a radioactive 
phosphorus uptake test did not alter our 
diagnostic impression in any case exam- 
ined. 

Although the observed frequency of a 
number of diagnostic factors was statisti- 
cally significantly increased in choroidal 
melanomas, none was either specific or 
pathognomic for a primary choroidal tu- 
mor. In this study only 15 (29%) patients 
with choroidal melanoma had orange pig- 
mentation, and it was also observed in 
both benign and malignant simulating 
lesions. Previous studies have demon- 
strated the presence of orange pigmenta- 
tion on clinical examination in 25 to 80% 
of choroidal melanomas.!*?° Similarly, 
each of the fluorescein and ultrasound 
diagnostic factors was also observed in 
patients with lesions other than choroidal 
melanomas. 

Many clinicians postpone therapy in 
patients with small tumors (less than 
10 mm in diameter and 3 mm in height) 
until the growth is documented. Since 
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therapeutic decisions are based on the 
documentation of growth, determining 
the accuracy of clinical and ultrasound 
measurement of tumor diameter and 
tumor height is imperative. The variabili- 
ty in clinical size measurements observed 
in this study makes it imperative to pho- 
tograph all tumor margins in patients 
with small choroidal melanomas who are 
being serially evaluated for possible 
tumor growth. 

There is inherent variability in all clini- 
cal measurements.2! Since the initial 
studies in pulmonary roentgenology, the 
interobserver variability in measuring the 
same factor has frequently been demon- 
strated.?? In ophthalmology, investigators 
have previously documented discrepan- 
cies in cup:disk ratio measured by trained 
observers.?®> In our study we observed 
that the measurement of tumor diameter 
and tumor height can vary among trained 
observers working closely together in the 
same unit. The standard deviation of in- 
terobserver measurement of tumor was 
1.7 mm for diameter and 1.2 mm for 
height. Although there was slightly better 
agreement in small lesions, significant 
differences were still observed. Even 
among members of the same unit, rela- 
tively large (greater than 3 mm) dis- 
crepancies were occasionally noted 
(Fig. 2). For this reason, in most patients 
referred for a second opinion, we do not 
make a clinical judgment that growth has 
occurred until we have examined the pa- 
tient on two separate occasions with oph- 
thalmoscopy, ultrasonography, and pho- 
tography of the tumor and its margins. 
Probably a change of at least 2 mm in 
tumor diameter and 1.5 mm in tumor 
height is necessary to establish tumor 
growth by clinical examination. 

Because of inherent observer bias intra- 
observer variation was difficult to assess. 
To decrease this bias as much as possible, 
only the clinical measurements of those 
patients who were examined in a masked 
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manner and were either examined twice 
within a one-week period or examined 
serially without evidence of growth on 
clinical, ultrasound, or photographic ex- 
aminations were included. Although this 
population tested for intraobserver varia- 
bility was limited, the intraobserver vari- 
ability observed in a given patient sug- 
gests that changes of less than 1 mm in 
either diameter or height on ophthalmo- 
scopic examination are probably not sig- 
nificant. 

The measurement of tumor height and 
diameter by ultrasonographic techniques, 
by using a combination of A- and B-scan 
is accurate in small lesions to the posteri- 
or pole. Unfortunately, these techniques 
have many limitations. Especially if the 
peripheral portion of a choroidal melano- 
ma is less than 1.5 mm in thickness, 
ultrasound may underestimate the diame- 
ter of the lesions. Extensive subretinal 
fluid over the lesion may lead to an over- 
estimation of tumor height. In certain 
locations, probably because of sampling 
errors, the B-scan (diameter) and A-scan 
(height) do not produce reproducible size 
measurements. In anterior lesions, espe- 
cially in the temporal quadrant, exact 
repositioning of the ultrasound probe is 
difficult. In this study, some size discrep- 
ancies observed on serial ultrasound 
measurements of the same anterior lesion 
may have been secondary to sampling 
errors, which resulted in a discrepancy as 
great as 1.5 mm in tumor height. The 
variability of tumor diameter or height 
measurement by using ultrasound equip- 
ment in evaluation of posterior pole mela- 
nomas was less than 0.40 mm. In anterior 
lesions multiple measurements must be 
made, and possible variations should be 
kept in mind; in these lesions ultrasono- 
graphic differences of less than 1.5 mm in 
height may not always be significant. 

The correlation among ophthalmoscop- 
ic, ultrasound, and pathology size meas- 
urements was good (r > 0.61; P < .0001). 
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The correlation between height measure- 
ments made on clinical examinations was 
more closely correlated than tumor diam- 
eter (r values 0.86 vs 0.67). The measure- 
ment of tumor diameter was more diff- 
cult in lesions that were large or that had a 
large area of relatively flat tumor exten- 
sion. This is partially due to the problem 
of estimating the size of a tumor which 
more than fills the field of a 20-diopter 
indirect ophthalmoscopy lens. We have 
also analyzed the overall ophthalmoscop- 
ic, pathologic, and ultrasonographic cor- 
relations (the sum of the differences in 
both diameter and height measurements). 
Ophthalmoscopic findings correlated 
with pathologic findings somewhat better 
than did ultrasonographic observations 
(r value 0.86 vs 0.79). This difference did 
not reach statistical significance. In those 
tumors that were less than 12 mm in 
diameter on pathologic examination, the 
ophthalmoscopic evaluation proved to be 
a more accurate measure of tumor diame- 
ter, whereas ultrasound examination more 
accurately reflected the tumor height. In 
patients being followed up without inter- 
vention for small melanomas, serial fun- 
dus photography, to assess changes in 
tumor borders, plays an integral role in 
our management of these patients. Since 
most tumors are too large for the field of a 
standard fundus camera, we did not as- 
sess the accuracy of fundus photographic 
measurement of tumor size. 

Documentation of tumor growth is the 
most important factor used to determine 
which patients with small melanomas 
should be treated. In patients with small 
choroidal melanomas being serially ex- 
amined without therapy, the possible 
in accuracy of tumor size measurement 
by ophthalmoscopy or ultrasonography 
should be considered. 


SUMMARY 


We prospectively studied 51 patients 
with choroidal melanomas in a masked 
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manner to determine the accuracy of clin- 
ical, ultrasound, and fluorescein diagno- 
sis as well as the accuracy of tumor size 
measurements. In patients with clear me- 
dia, clinical diagnosis was the most accu- 
rate means of detecting a choroidal mela- 
noma. There was excellent correlation be- 
tween clinical, ultrasound, and pathology 
measurements of tumor size. In small 
melanomas, clinical examination was the 
most accurate means of measuring tumor 
diameter and ultrasound the most accu- 
rate method of measuring tumor height. 
Even with a trained ocular oncologist, 
there was a significant variability in 
tumor measurements on serial ophthal- 
moscopic examinations. 
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EXPERIMENTAL OCULAR ANGIOGENESIS 


JAY L. FEDERMAN, M.D., GARY C. BROWN, M.D., NORMAN T. FELBERG, PH.D., 
AND STEPHEN M. FELTON, M.D. 
Philadelphia, Pennsylvania 


Ocular neovascularization occurs in the 
retina, as well as the iris, choroid, cornea, 
optic disk, ciliary body, and lens during 
the course of different ocular diseases. In 
some instances the neovascular process 
has been related to retinal ischemia.!? 
Although the presence of a retinal angio- 
genesis factor has been speculated to be 
the cause of retinal neovascularization,”’ 
it has not been shown directly. Indirect 
evidence for the existence of a retinal 
angiogenesis factor includes the follow- 
ing: (1) the presence of disk neovascular- 
ization, retinal neovascularization, and 
rubeosis iridis in those conditions charac- 
terized by retinal ischemia; (2) the occur- 
rence of disk neovascularization and 
rubeosis iridis at a distance from ischemic 
retina; and (3) regression of disk neovas- 
cularization, retinal neovascularization, 
and rubeosis iridis in certain cases after 
ablative photocoagulation of ischemic 
retina. 

We describe herein an animal model in 
which direct evidence is shown that dam- 
aged vascular retina and other damaged 
vascular ocular tissues induce a vasopro- 
liferative response at a distance. This neo- 
vascular response may be secondary to a 
diffusible heat labile, noninflammatory 
angiogenic factor. 
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MATERIAL AND METHODS 


_Intracorneal heterotopic autografts of 
rabbit retina were performed in New Zea- 
land white rabbits weighing 2.7 kg. One 
eye of each rabbit was enucleated and 
the vitreous removed under sterile con- 
ditions, by using open-sky vitrectomy. 
Pieces of vascular peripapillary retina 
and retina from the relatively avascular 
periphery, each measuring 1.5 x 1.5 mm, 
were dissected under the operating mi- 
croscope. The sections of retina were im- 
mediately inserted into corneal intra- 
stromal pockets at the 6 and 12 o'clock 
positions (Fig. 1), previously prepared in 
the contralateral eye of the same rabbit, 
according to the technique of Gimbrone 
and associates. The average distance 
from the limbal vasculature to the insert- 


[0] 


Fig. 1 (Federman and associates). Schematic dia- 
gram of retinal autografts (R) within the corneal 
stroma of the contralateral rabbit eye. Average dis- 
tance from the corneoscleral limbus to the implants 
was 0.5 mm. 
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ed retinal implants was 0.5 mm, with 
some sections implanted adjacent to the 
limbal vessels and the farthest being 1.5 
mm from the corneoscleral limbus. Auto- 
grafts of vascularized retinal sections 
boiled in water for five minutes were 
performed in the same manner. 

Other ocular autograft tissues were also 
implanted into their contralateral corneas. 
These included iris, choroid, iris and cho- 
roid after boiling in water for five min- 
utes, optic nerve, sclera, extraocular mus- 
cle, cornea, and conjunctiva. 

Rabbits were observed with slit-lamp 
biomicroscopy daily during the first week 
after implantation and subsequently 
every other day for periods up to eight 
weeks unless they were killed earlier for 
histologic study. Anterior segment photo- 
graphs were obtained when necessary. 
Anterior segment fluorescein angiography 
was performed at varying intervals after 
intravenous injection of 1.0 ml of 10% 
fluorescein. Selected eyes were enucleat- 
ed for histopathologic correlation at inter- 
vals varying from four to 60 days. In 52% 
of eyes with vascular retinal implants, the 
new vessels growing from the corneo- 
scleral limbus anastomosed with the ves- 
sels of the implanted vascular retina. 
Three to six weeks after anastomosis, a 
1.5-mm? piece of V, carcinoma was im- 
planted in a separate pocket 0.5 mm cen- 
tral to the vascularized retina in six eyes 
(Fig. 2). The same procedure was per- 
formed in one eye with implanted anasto- 
mosed iris. Vessel growth patterns after 
tumor implantation were observed with 
slit-lamp biomicroscopy every other day 
for a two-week period and fluorescein 
angiography was performed periodically. 


RESULTS 


Implantation of peripapillary vascular 
retina—In all eyes with implanted vascu- 
lar retinal tissue there was minimal or no 
inflammatory response, as would be char- 
acterized by corneal edema and anterior 
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chamber reaction. Limbal hyperemia was 
noted in quadrants adjacent to all intra- 
corneal vascular retinal tissue the day 
after implantation. New vessels extended 
from the dilated limbal vessels into the 
cornea, toward the retinal tissue one to 
two days after implantation. The average 
rate of new vessel growth during the first 
week was 0.12 mm/day (Fig. 3). The ves- 
sels sometimes grew in a plane superficial 
to the retina, in which case they grew past 
the implant without contacting it physi- 
cally, and regressed within a week. Histo- 
logic study four days after implantation 
(Fig. 4) showed degenerating retina, neo- 
vascular intracorneal vessels, and no evi- 
dence of intracorneal inflammation. 

If the implant was placed at a distance 
greater than 1.0 mm from the corneo- 
scleral limbus, the vessels did not reach 
the implant. A distinct slowing of vessel 
growth at about the end of a week was 
seen with subsequent regression after ten 
days of growth. 

In 15 of 29 vascular retinal implants, 
new vessels originating from the limbal 
vasculature reached the implant (all at 1.0 





Fig. 2 (Federman and associates). Schematic dia- 
gram showing V, carcinoma (V,) placed 0.5 mm 
central to the intracorneal vascularized retina (R). 
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Fig. 3 (Federman and associates). Vascularized 
retinal autograft, the borders of which are defined by 
arrows, four days after implantation. There is a 
dense band of new vessels (N) of limbal origin 
growing toward the implant. 


mm or less from the corneoscleral lim- 
bus), where an abrupt anastomosis with 
the intrinsic vasculature of the implant 
occurred (Fig. 5). The anastomosis was in 
all experiments associated with mild 
hemorrhage within the implant and a 
gradual development of intact circulation 
within the smaller vessels of the implant. 
About one week after anastomosis, the 
circulation within the implant stabilized, 
with resorption of the hemorrhage and 
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regression of the limbal neovascular ves- 
sels to a few remaining channels feeding 
and draining the implant. This vascular 
system remained stable and unchanged 
for at least eight weeks of observation 
(Fig. 6) in the nine implants that were 
observed for this length of time. Implan- 
tation of two boiled vascular retinal spec- 
imens yielded only a minimal or no neo- 
vascular response. 

Intravenous fluorescein angiograms of 
the retinal implant and limbal vessels 
varied during the course of the experi- 
ment. During the first week, as the limbal 
neovascular response to the vascular reti- 
nal implant occurred, there was marked, 
rapid leakage of fluorescein from the new 
vessels (Fig. 7). During the first week 
after anastomosis, there was not only 
leakage of dye from the connecting ves- 
sels between the corneoscleral limbus 
and vascular retinal autograft, but also 
leakage from the retinal autograft vessels. 
This leakage persisted for approximately 
one week after anastomosis. As the neo- 
vascular system between the corneoscler- 
al limbus and implant regressed, leaving 
only a few feeding and draining vessels, 
the leakage of fluorescein from these ves- 
sels also diminished (Fig. 8). 

Implantation of peripheral avascular 
retina—In five experiments the retinal im- 
plant consisted of peripheral anterior reti- 
na (without a visible vascular system). 





Fig. 4 (Federman and associates). Left, Intracorneal vascular retinal autograft shows degenerating retinal 
tissue and no inflammatory cells (hematoxylin and eosin, x60). Right, New intracorneal vessels growing 
from the corneoscleral limbus toward the implanted vascular retina seen at left. Again, no inflammatory cells 
are present (hematoxylin and eosin, X200). 
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Fig. 5 (Federman and associates). Same retinal 
autograft as in Figure 3 at eight days after implanta- 
tion. Abrupt filling of some of the endogenous 
intraretinal vessels (white arrows) and a small hem- 
orrhage (black arrow) within the autograft was evi- 
dent. New vessels growing from the corneoscleral 
limbus are designated by N. 


The implants were placed at 0.5 mm from 
the corneoscleral limbus and in all cases 
an absent or minimal limbal neovascular 
response occurred, with vessels not grow- 
ing more than 0.1 mm. 
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Fig. 7 (Federman and associates). Intravenous 
fluorescein angiography of vascular retinal autograft 
model at seven days after implantation, just before 
anastomosis between the limbal new vessels and 
autograft vessels. Intense leakage from the limbal 
new vessels is present. 





Fig. 6 (Federman and associates). Same retinal 
autograft as in Figure 5 at eight weeks after implan- 
tation. The retinal tissue is fully vascularized and 
the dense band of new limbal vessels has regressed. 


Implantation of other ocular tissues— 
The results of these experiments are sum- 
marized in the Table. Certain tissues in- 
duced a neovascular response, whereas 
others did not. The more vascular tissues 
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Fig. 8 (Federman and associates). Intravenous 
fluorescein angiography of retinal autograft shown 
in Figure 6 at eight weeks after implantation. There 
is, at most, minimal leakage from any vessels grow- 
ing from the corneoscleral limbus or within the 
implant. 
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TABLE 
RESULTS OF INTRACORNEAL IMPLANTATION OF RABBIT OCULAR TISSUES 
No. of Limbal Neovascular 

Tissue Experiments Response* Anastomosis Inflammation t 
Retina-vascular 29 3+ 52% None 
Retina-avascular 5 Q-—1+ None None 
Retina (boiled) s 0 None None 
Iris 2 3+ 100% Mild 
Iris (boiled) l 0 None None 
Choroid 2 3+ 50% Mild 
Choroid (boiled) l 0 None None 
Extraocular muscle l 2+ PPt None 
Sclera 2 0 None None 
Cornea ] 0 None None 
Conjunctiva l 2+ None None 
Optic nerve ] 3+ PPt None 


*On a scale of 0 to 4+, with 0 designating no response and 4+, a dense sheet of new vessels growing 


toward the tissue. 
+Characterized by corneal edema and iritis. 
{No readily discernible abrupt anastomosis. 


induced neovascularization, and with iris 
and choroid there was an abrupt anasto- 
mosis similar to that seen with the vascu- 
lar retinal implants. This occurred soon 
after the limbal vessels reached the auto- 
graft tissue, approximately one week after 
implantation. Implantation of choroid 
and iris induced a short-lived, low-grade 
inflammatory response, which resolved 
after anastomosis took place. This inflam- 
matory response was characterized clini- 
cally by corneal edema and iritis. Optic 
nerve and extraocular muscle induced a 
neovascular response, although a readily 
discernible abrupt anastomosis was not 
observed. Boiled iris and choroid, as well 
as sclera and cornea, induced no observ- 
able neovascular response. 

Carcinoma (V,) induced neovascular- 
ization from intracorneal implants—In 
these experiments (five with implanted 
retina and one with implanted iris), the 
vascular system of each autograft was 
stabilized and observed for four weeks 
before intracorneal implantation of V» 
carcinoma was performed. Fluorescein 
angiography before tumor implantation 
showed minimal or no leakage of dye 


from the vasculature of the autografts 
(Fig. 8). In all cases a similar specific 
response was noted in the vasculature of 
the implants beginning three to five days 
after the implantation of V, carcinoma. 
Individual vessels dilated and perfusion 
of the vasculature of the implant appar- 
ently increased (Fig. 9). This was fol- 
lowed by new vessels developing from 
the edge of the autograft closest to the 
tumor (Fig. 10). Marked leakage of fluo- 
rescein occurred early from all the vessels 
of the autograft, but it was more intense at 
the edge closest to the V, carcinoma, 
where the neovascularization originated 
(Fig. 10). The new vessels grew toward 
the V, carcinoma, connecting with it in 
seven to nine days. 


DISCUSSION 


Folkman and associates proved the 
existence of a tumor angiogenesis factor. 
The presence of this diffusible factor, 
which elicits blood vessel growth toward 
a tumor to provide nourishment for expo- 
nential growth, has been shown in many 
human tumors.® Evidence for the exis- 


Fig. 9 (Federman and associates). Vascularized 
retinal autograft (R) and Və carcinoma (Və), the 
borders of which are delineated by arrows, three 
days after implantation of the carcinoma. Vessels 
within the autograft are dilated, as compared to 


Figure 6. 


tence of an epidermal angiogenic factor 
has also been reported.” 

The results of our experiments strongly 
suggest the presence of a diffusible, heat- 
labile factor in vascular retina and other 
vascular ocular tissues, which is capable 
of inducing a noninflammatory neovas- 
cular response. 

Neovascularization may be associated 
with inflammation®; however, in our ex- 
periments this was clinically and histo- 
logically apparent, and minimal, with 
only choroidal and iris implants. The 
inflammatory reaction was short-lived 
and disappeared completely after the 
anastomosis took place. 

By clinical and histologic criteria, the 
neovascular response seen with the vas- 
cular retinal implants was not associated 
with inflammation. The response was 
distance-related, suggesting the presence 
of a diffusible factor from the implant. 
The regression of the limbal neovascular 
response after anastomosis suggests that 
the implant stopped releasing the factor 
once a blood supply was established. 
However, possibly the cells of the vascu- 
lar implant were so severely damaged by 
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Fig. 10 (Federman and associates). Intravenous 
fluorescein angiography of this vascularized retinal 
autograft (R) four days after implantation of V, 
carcinoma (boundaries of which are delineated by 
arrows). There is leakage of fluorescein from all 
vessels within the autograft, most intense along the 
border adjacent to the carcinoma. 


this time that they ceased releasing a 
factor. 

Ischemic and degenerating tissues ap- 
pear to be an inciting factor of neovas- 
cularization in our model. Implanting a 
highly vascular tissue, to which the blood 
supply has been severed in the avascular 
cornea, must create an extreme state of 
ischemia in the implanted tissue. Because 
tumor angiogenesis factor is most readily 
obtainable from lysed cells,® perhaps the 
proposed angiogenesis factor that we 
have observed is released from cells that 
have had cell membrane damage secon- 
dary to transplantation and ischemia. 

The ocular tissues that induced neovas- 
cularization in our animal model all had a 
rich vascular supply. Possibly the blood 
vessels themselves may be the tissue 
source of an angiogenic factor. Teleolog- 
ically, the hypothesis is appealing that 
damaged vessels have an intrinsic ability 
to regenerate or call for help from adja- 
cent vessel systems. However, the tissue 
microenvironment surrounding vessels 
may also play a role, as has been hypothe- 
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sized with vessel growth in skin’ and 
developing retina.” 

The angiographic evidence of vessel 
dilatation and leakage seen from the 
intracorneal new vessels in these experi- 
ments correlates well with the fluorescein 
findings seen in patients with a variety of 
diseases that induce neovascularization 
of the retina, choroid, and iris. In diabetic 
retinopathy, early findings such as vascu- 
lar dilatation and areas of papillary non- 
perfusion are seen, in addition to shunt 
vessels, microaneurysms, hemorrhages, 
and exudates. Often the vessels along the 
edge proximal to the areas of nonper- 
fusion show early leakage with fluoresce- 
in. These vascular changes in the diabetic 
may not be sufficient to restore adequate 
perfusion. Subsequent continued secre- 
tion of an angiogenesis factor from areas 
of ischemic and damaged retina finally 
may result in capillary endothelial cell 
proliferation (neovascularization) with 
vessels that leak fluorescein. Neovas- 
cularization frequently develops at the 
edge of or near areas of retinal nonper- 
fusion. 

Our findings vary from those of Folk- 
man and Tyler,!® who stated that intra- 
corneal adult rabbit isograft tissues (that 
is, heart, kidney, and thyroid) do not 
stimulate neovascularization, even when 
physically adjacent to the corneoscleral 
limbus. Embryonic tissues, however, do 
anastomose in about two days if placed 
adjacent to the corneoscleral limbus. 
Therefore, they propose that only neo- 
plastic tissue can induce a neovascular 
response at a distance. We do not know 
the reason for this variance, although 
Folkman and Tyler!® did not examine 
ocular tissue. 

However, our experiments show that 
damaged vascular retina and other dam- 
aged vascular ocular tissues induce a 
vasoproliferative response at a distance. 
This neovascular response may be secon- 
dary to a diffusible heat-labile, nonin- 
flammatory angiogenic factor. 
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SUMMARY 


In 29 experiments, vascular autologous 
retina from the contralateral rabbit eye 
was implanted into corneal pockets in 
New Zealand white rabbits. The implants 
induced a neovascular growth of limbal 
vessels that anastomosed with the vessels 
of the implant in 15 of the cases. Implan- 
tation of vascular autologous iris, cho- 
roid, optic nerve, extraocular muscle, and 
conjunctiva also induced neovascular- 
ization. Avascular peripheral retina, cor- 
nea, and scleral implants did not cause a 
neovascular response, nor did boiled vas- 
cular retina, boiled iris, and boiled cho- 
roid. Neovascularization from the retinal 
and iris intracorneal implants was in- 
duced by V, carcinoma. 
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GRAY CRESCENT IN THE OPTIC NERVE HEAD 


M. BRUCE SHIELDS, M.D. 
Durham, North Carolina 


Increased pigmentation along the mar- 
gin of the optic nerve head in some cases 
defines a choroidal ring or crescent that is 
exposed where retinal pigment epitheli- 
um does not reach to disk margin. This is 
usually caused by oblique insertion of the 
optic nerve, as in myopia.! In other cases, 
a darker pigmented ring or crescent re- 
sults from a proliferation of retinal pig- 
ment epithelium or from a lip of pigment 
epithelium, Bruch’s membrane, and cho- 
roid extending over the scleral foramen.' 
Irregular pigmentation may also result 
from juxtapapillary choroiditis or choroi- 
dal degeneration. 

We describe herein the importance and 
clinical features of another pigmented 
crescent of the disk, which differs from 
the previously mentioned types in that it 
appears to be located within the sub- 
stance of the optic nerve head. 


CASE REPORT 


A 47-year-old black man was referred here for 
evaluation of glaucoma. His visual acuity was R.E.: 
6/6 (20/20) with +0.50 and L.E.: 6/6 (20/20) with 
+0.25. Applanation intraocular pressures were R.E.: 
32 mm Hg and L.E.: 31 mm Hg. Results of external 
and slit-lamp examinations were within normal lim- 
its, and the anterior chamber angles were open and 
normal by gonioscopy. The optic nerve head cups 
were large, but symmetrical (Fig. 1). Wide, slate-gray 
crescents extended along the temporal and infero- 
temporal margins of each disk, with darker pigmen- 
tation peripheral to the gray crescents. The cups 
extended to the gray crescent in each eye giving the 
appearance of inferotemporal thinning of the neural 
rims. Visual fields were normal. 

Fluorescein angiography of the optic nerve heads 
(Fig. 2) revealed hypofluorescence in the region of 
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both the gray and the darker pigmented crescents. 
However, in the early filling phase, vessels were 
seen in the area of the gray crescents that appeared 
to be contiguous with vessels in the central portion 
of the disks. In the late phase, uninterrupted hyper- 
fluorescent rings surrounded the disks and the gray 
crescents. Based on these fluorescein angiographic 
observations, we believe that the gray crescents lay 
within the substance of the optic nerve heads. 
Therefore, the neural rims were interpreted as being 
even, suggesting that the optic nerve head cupping 
was physiologic. 


MATERIAL AND METHODS 


The case reported (Case 1 in the Table) 
showed the clinical importance of the 
gray crescent in the optic nerve head. I 
examined a consecutive series of 28 addi- 
tional patients with this type of pigment- 
ed crescent. Many patients had been re- 
ferred for evaluation of possible glauco- 
ma. The examination included Hruby 
lens evaluation and fundus photography 
of all disks. Fluorescein angiography of 
the optic nerve heads was performed on 
five patients. 


RESULTS 


There were 17 females and 12 males in 
the study, ranging in age from 10 to 69 
years, with an average age of 35 years; 25 
patients were black and four were white. 
Twelve of the black patients were from a 
series of 100 consecutive blacks who were 
examined to investigate the frequency of 
the gray crescent in this race. The four 
white patients with gray crescents all had 
dark complexions and one had ocular 
melanosis. 

Of the 58 eyes, 30 were myopic. Spheri- 
cal equivalents in these 30 eyes ranged 
from —0.25 to —5.25 and averaged —1.91. 
All four of the white patients were bilater- 
al myopic individuals, with an average 
spherical equivalent of —2.87 for these 
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Fig. 1 (Shields). Case 1. Gray crescents in the optic nerve heads (arrows) obscure the inferotemporal 
portions of the neural rims. 





Fig. 3 (Shields). Case 18. Prominent gray crescents (arrows) in the optic nerve heads inferotemporally, with 
large physiologic cups extending to the inner margins of the crescents. 
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Fig. 2 (Shields). Case 1. Fluorescein aniography 
of the left optic nerve head. Top left, Preinjection 
photograph shows gray crescent inferotemporally 
(arrows). Top right, Early filling phase shows ves- 
sels in area of gray crescent (arrows) that are contin- 
uous with vessels in central portion of nerve head. 
Bottom left, 20-minute postinjection phase shows 
gray crescent (arrows) obscuring disk fluorescence 
and halo of hyperfluorescence surrounding disk and 
crescent. 
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eight eyes. Ten of the 58 eyes were hyper- 
opic, with the spherical equivalents rang- 
ing from +0.25 to +1.50 and averaging 
+0.90. Seventeen eyes had no detectable 
refractive error, and one had no light 
perception as the result of total glaucoma- 
tous optic atrophy. 

Intraocular pressure in the 58 eyes 
ranged from 12 to 32 mm Hg and averaged 
17.75 mm Hg. Four of the patients were 
receiving glaucoma medication, and three 
others were being followed up for glauco- 
ma because of increased intraocular pres- 
sure. Horizontal cup:disk ratios ranged 
from 0.2 to 1.0 in the 58 eyes, with an 
average of 0.59. 

The gray crescent in the optic nerve 
head was present in both eyes in 22 
patients, and was unilateral in the re- 
maining seven patients. The clinical ap- 
pearance in all cases was that of a slate 
gray crescent within the peripheral tissue 
of the optic nerve head (Fig. 3). The 
crescents were located temporally in 24 
eyes, inferotemporally in 21, superotem- 
porally in five, and inferiorly in one eye. 
In 39 of the 51 eyes with the gray cres- 
cent, a darker peripapillary pigmented 
crescent was present in the quadrant cor- 
responding to that of the gray crescent. A 
peripapillary pigmented crescent was 
also present in three of the seven eyes 
with no gray crescent. 

The gray crescent in the optic nerve 
head was thin in some eyes and promi- 
nent in others. When the cup of the optic 
nerve head was large, it frequently 
touched the inner margin of the gray 
crescent. In one eye (Case 26), the tem- 
poral margin of the cup extended beyond 
the gray crescent, so that a portion of the 
crescent lay within the cup. This eye was 
also unusual in that two finger-like pro- 
jections of pigment extended from the 
crescent further into the cup. 

The results of fluorescein angiography 
were similar in the five cases studied; 
superficial vessels of the optic nerve head 
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extended over the gray crescent, while the 
deep fluorescence of the nerve head was 
obscured, to variable degrees, by the cres- 
cent. Although the appearance of the gray 
crescent was virtually the same in white 
and black patients, fluorescein angiogra- 
phy suggested the pigmentation was less 
dense in the white patients, because it 
obscured less of the underlying nerve 
head fluorescence. 


DISCUSSION 


The gray crescent in the optic nerve 
head was more common in individuals 
with increased pigmentation. The 29 pa- 
tients in this study were predominantly 
black, and an examination of 100 consec- 
utive black patients suggested that the 
gray crescent was common in this race. 
The few white patients with the gray 
crescent had dark complexions and one 
had ocular melanosis. An increased ten- 
dency toward myopia in these 29 patients 
was especially marked in the white pa- 
tients. The relationship of increased pig- 
mentation of the optic nerve head to in- 
creased general pigmentation is not unex- 
pected, although the relationship to myo- 
pia is less evident. The higher than nor- 
mal average intraocular pressures and 
horizontal cup:disk ratios in these pa- 
tients indicate that many of the 29 pa- 
tients had been referred for evaluation of 
possible glaucoma. 

Although histologic studies are needed 
to confirm the exact location and nature of 
the gray crescent, the clinical and fluores- 
cein angiographic findings in our study 
provide strong evidence that the crescent 
lies within the margins of the optic nerve 
head. Otherwise, the cup would have to 
be interpreted as extending to the disk 
margin in several cases, yet correspond- 
ing visual field loss was not seen in any of 
these eyes. Additionally, the gray crescent 
extended into the temporal periphery of 
the cup in one case. The fluorescein an- 
giographic observation that the gray 
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crescents did not obscure superficial vas- 
culature of the disk but did obscure, to 
variable degrees, the deep fluorescence of 
the nerve head, suggests that the pigmen- 
tation is near the region of the lamina 
cribrosa. The higher frequency among 
blacks suggests that this pigment may be 
an accumulation of melanocytes. 

The main clinical importance of the 
gray crescent in the optic nerve head is 
the confusion it may create in interpreting 
disk cupping. As a glaucomatous cup en- 
larges, it most often extends first toward 
the inferotemporal or superotemporal 
disk margin.? This results in an uneven 
rim of neural tissue caused by selective 
thinning in one or both of these areas. In 
contrast, the margins of a physiologic cup 
tend to run parallel to the margins of the 
nerve head so that, even with a large 
physiologic cup, there will be an even rim 
of neural tissue for 360 degrees.® If the 
gray crescent is misinterpreted as lying 
peripheral to the optic nerve head, it 
would lead to the impression that the 
neural rim is thinned or absent in that 
area, which might be misdiagnosed as 
glaucomatous cupping. The tendency for 
the gray crescents to occur in one of the 
temporal quadrants of the optic nerve 
head further compounds the problem, be- 
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cause these are the most common areas 
for early thinning of the neural rim 
caused by glaucoma. 


SUMMARY 


Twenty-nine patients had a slate-gray 
crescent within the peripheral tissue of 
the optic nerve head. Twenty-five of the 
patients were black; an examination of 
100 consecutive black patients revealed 
the gray crescent in 12 cases. The gray 
crescents were usually bilateral and were 
most often located along the temporal or 
inferotemporal disk margin. Failure to 
recognize the anatomic location of the 
gray crescent may lead to misdiagnosis of 
disk cupping. 
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THE EFFECT OF AQUEOUS HUMOR ON THE GROWTH OF 
SUBCONJUNCTIVAL FIBROBLASTS IN TISSUE CULTURE AND ITS 
IMPLICATIONS FOR GLAUCOMA SURGERY 


JONATHAN HERSCHLER, M.D., ALICE J. CLAFLIN, PH.D., 
AND GILBERT FIORENTINO, B.S. 
Miami, Florida 


Filtering operations are generally effec- 
tive for control of intraocular pressure in 
uncomplicated, medically unresponsive, 
open-angle glaucoma patients. However, 
in young patients with open-angle glau- 
coma, and in older patients with many 
types of secondary glaucoma, there is a 
much lower incidence of successful re- 
sults with filtering procedures. +? Further- 
more, a second filtering procedure in an 
eye that has previously had unsuccessful 
glaucoma surgery is less likely to be suc- 
cessful than a primary filtering proce- 
dure.? The reason for extremely poor re- 
sults obtained with filtering operations in 
aphakic individuals of all ages, who have 
no other complications, is not yet under- 
stood.4 

Although filtering procedures are the 
preferred operations for open-angle glau- 
coma, there is little information to explain 
why failure of filtering occurs in certain 
individuals or under certain conditions. 
Little is known of the mechanisms for 
establishment or the maintenance of a 
filtering bleb. The histologic appearance 
of successfully functioning filtering blebs 
led Teng and associates® to conclude that 
aqueous humor has a degenerative effect 
on the collagen of sclera and Tenon’s 
capsule. The presence of an inhibitory 
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factor in the aqueous humor, which im- 
pedes the growth of tissue, has been hy- 
pothesized.® In animal studies, 100% con- 
centrations of aqueous humor of both 
cows and rabbits did not support the 
growth of fibroblasts in tissue culture.** 
In lower concentrations the interaction 
between aqueous humor and fibroblasts 
was less predictable. To the best of our 
knowledge, no primate experiments, de- 
signed to study an inhibitory factor pre- 
sent in primate aqueous humor, have 
been done. 

If an inhibitory property of aqueous 
humor exists in man, it might explain why 
filtering blebs can, in most patients, be 
formed. This factor might be altered, di- 
minished, or lacking in certain individu- 
als or disease states, and thus account for 
surgical failures in certain glaucoma pa- 
tients. 

We describe an in vitro tissue culture 
system, using human aqueous humor and 
homologous subconjunctival fibroblasts 
as an assay of aqueous humor inhibition, 
and a correlation between the results of 
this assay and the subsequent response to 
glaucoma surgery in a group of patients. 


SUBJECTS AND METHODS 


The patient population studied consist- 
ed of a series of randomly selected pa- 
tients with senile cataracts or varying 
types of glaucoma. Informed consent 
was obtained from all patients. All cata- 
ract patients were free from other signs of 
intraocular disease. The glaucoma pa- 
tients were a mixed group with primary or 
secondary glaucoma. Of the 45 patients 
studied, 22 had chronic open-angle glau- 
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coma, nine had neovascular glaucoma, 
nine had aphakic glaucoma, one had 
uveitic glaucoma, and four had angle- 
closure glaucoma. The type of filtering 
procedure performed was primarily 
trabeculectomy (38), but five posterior lip 
sclerectomies and two Scheie procedures 
were included. All of the filtering opera- 
tions were performed by the same sur- 
geon. 

At the time of surgery, before other 
surgical maneuvers, approximately 100 pl 
of aqueous humor was obtained by a 
paracentesis through clear peripheral cor- 
nea by using a l ml tuberculin syringe and 
a 25- or 27-gauge needle. A biopsy of 
subtenon’s connective tissue was routine- 
ly performed at the same time. The tissue 
was placed in a sterile tube containing 
culture medium (CMRL-1415)® without 
sodium bicarbonate but containing anti- 
biotics (100 units/ml penicillin, 100 
mg/ml streptomycin, 2 pg/ml amphoteri- 
cin B [Fungizone]). The tissue and aque- 
ous humor were stored at 4°C and tissue 
explant cultures were initiated within 24 
hours after collection of the samples. The 
tissue was rinsed in phosphate-buffered 
saline and cut into l-mm? pieces with 
scalpels. Single pieces of tissue were 
placed into wells of a sterile microtest 
plate. The wells contained 50 wl of 
CMRL-1415 with sodium bicarbonate 
(1.9 mg/ml) (to counteract effects of CO. 
atmosphere) and 30% fetal calf serum or 
50 ul of the patients aqueous humor. 
When possible, a piece of tissue from an 
unrelated individual was cultured with 
the aqueous humor. After seven days in 
5% COs, 95% air humidified at 37°C, the 
medium or aqueous humor was changed. 
After an additional seven days of incuba- 
tion, the experiment was terminated. 
Phase microscopy was used to determine 
whether or not cellular outgrowth had 
occurred from the tissue explant during 
the 14 days of incubation. All grading of 
tissue culture growth was done in a 
masked fashion with the observer being 
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unaware of the source of the sampling. In 
those microcultures where cell outgrowth 
was absent, the tissue explant was re- 
moved and placed in a tissue culture flask 
containing CMRL-1415 with 30% fetal 
calf serum to determine whether cellular 
outgrowth would occur on further incu- 
bation without aqueous humor. The mi- 
crotest plates were then stained with 
Giemsa stain (5%) and cells, if present, 
were photographed (Figure). 

Similar studies were done by using 
monolayer cultures initiated from human 
cadaver skin and from human subtenon’s 
tissue. Tissue was prepared for explant 
cultures as described above and then 
placed in tissue culture flasks containing 
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(Figure) (Herschler, Claflin, and Fiorentino). 
Photomicrograph of cells grown in tissue culture. 
Top, Conjunctival fibroblasts grown in 100% aque- 
ous humor from patient with aphakic glaucoma. 
Bottom, Conjunctival fibroblasts from same patient 
showing growth in CMRL-1415 with 30% fetal calf 


serum. 
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CMRL-1415 with 30% fetal calf serum. 
The cells were allowed to grow until 
confluent, at which time the pieces of 
tissue were removed and the cell mono- 
layer was treated with 0.25% trypsin, 
0.02% EDTA for ten minutes at 37°C. The 
cells were resuspended by gentle shaking, 
poured into a centrifuge tube, and centri- 
fuged for ten minutes at 1,000 rpm (200 x 
g). The cells were resuspended, counted, 
and diluted so that 50 wl containing 3 x 
108 viable cells were pipetted into wells 
of a microtest plate. CMRL-1415 or dilu- 
tions of aqueous humor ranging from 10 
to 100% were added to the wells. 


RESULTS 


The studies using monolayer cultures 
of skin or subtenon’s fibroblast showed 
no inhibitory activity in human aqueous 
humor at any concentration. One- 
hundred percent aqueous humor ob- 
tained at the time of routine cataract ex- 
traction, however, inhibited the patient's 
own subtenon’s tissue. No cellular out- 
growth from the explant occurred in any 
of the 19 patients studied (Table 1). After 
14 days’ incubation in homologous aque- 
ous humor, the explanted tissue, when 
placed in tissue culture medium, showed 
cellular outgrowth in six of the 19 
samples obtained from cataract patients 
(showing viability of tissue after 14 days 
in aqueous humor) (Table 2). 

Additionally, eight samples of aqueous 
humor (that inhibited a patients own 
cellular outgrowth from the explant) were 
tested against unrelated subtenon’s tis- 
sue. Three of the eight samples so tested 


TABLE 1 
FIBROBLAST GROWTH IN 100% AQUEOUS HUMOR* 


Cataract Glaucoma 
Patients Patients 
Growth 0 16 
No growth 19 29 


*P < .0l; and corrected x? = 7.21. 
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TABLE 2 


VIABILITY AFTER 14 DAYS IN 100% 
AQUEOUS HUMOR* 











Cataract Glaucoma 

Patients Patients 
Viable 6 37 
Nonviable 13 7 





*P < 001; and corrected x? = 14.55. 


supported cellular outgrowth from the 
unrelated tissue explant. Furthermore, 
five of six of these tissue explants were 
viable on transfer to CMRL-1415 with 
30% fetal calf serum after 14 days in 
aqueous humor. 

Forty-five patients (with either primary 
or secondary medically uncontrolled 
glaucoma) had aqueous humor sampled 
at the time of filtering surgery. In 29 of 
the 45 cases, cellular outgrowth did not 
occur in the presence of 100% aqueous 
humor (it behaved in a similar manner to 
cataract control population). Of these 45 
patients, 16 had aqueous humor that did 
support the growth of their own fibro- 
blasts. This result is significantly differ- 
ent from that obtained in the cataract 
control group (P < .01) (Table 1). After 
incubation in aqueous humor for 14 days, 
37 of 44 (one was not tested) tissue ex- 
plants grew (were viable) when trans- 
ferred to CMRL-1415 with 30% fetal calf 
serum. This result also differs from that 
obtained with the cataract patients (P < 
.001) (Table 2). 

The response to glaucoma surgery was 
evaluated in these same 45 patients. Their 
performance was graded on a scale from 1 
to 3 to indicate response to glaucoma 
surgery. The patients graded 1 had con- 
trol of intraocular pressure, a filtering 
bleb, and required no medication. Grade 
2 was assigned to those patients who had 
blebs but required medication for satis- 
factory control. Patients graded 3 had 
surgical failures, without blebs, and with 
poor control of pressure. The graded re- 
sponses to surgery were compared to the 


TABLE 3 


GROWTH IN AQUEOUS HUMOR 
AND SURGICAL RESULT* 











Group 1 Group 2 Group 3 
Growth 2 2 12 
No growth 15 7 7 





*P < .01; Wilcoxon two sample rank test, 
Z-value = 2.99. 


ability of the patient’s aqueous humor to 
inhibit fibroblast outgrowth from the 
homologous tissue explant (Table 3). A 
positive relationship between surgical 
result and inhibitory activity was evident 
(P < .01). We also compared the surgical 
results with tissue viability as tested by 
transferring the explant to medium after 
14 days’ incubation in homologous aque- 
ous humor (Table 4). A significant rela- 
tionship was also established (P < .01). 


DISCUSSION 


Our study confirms in the laboratory 
what previous investigators®* have spec- 
ulated from animal experiments and clin- 
ical observations in human patients, that 
human aqueous humor does have inhibi- 
tory properties and is able to inhibit the 
outgrowth of subconjunctival fibroblasts 
from explants in tissue culture. Aqueous 
humor removed from patients with senile 
cataracts but no other known ocular dis- 
ease consistently inhibited cell outgrowth 
of conjunctival fibroblasts from explants. 
Moreover, the effect was such that two 
thirds of the tissue explants were no long- 
er able to exhibit cellular outgrowth in 


TABLE 4 
VIABILITY AND SURGICAL RESULT* 











Group 1 Group 2 Group 3 
Viable 11 7 19 
Nonviable 6 l 0 





*P < .01; Wilcoxon two sample rank test, 
Z-value = 2.63. 
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stimulated medium after 14 days of incu- 
bation in aqueous humor. However, this 
inhibition involves only an effect upon 
initiation of cellular outgrowth from tis- 
sue explants because cell monolayers 
continue to grow in culture and are not 
inhibited by aqueous humor. 

It is difficult to distinguish between a 
tissue inhibition and a lack of sufficient 
nutrient material when explaining the 
lack of fibroblast growth in tissue culture. 
The addition of tissue culture medium to 
aqueous humor, even in relatively low 
concentrations, allows cellular outgrowth 
from the explant. This observation would 
thus seem to support the hypothesis that a 
lack of nutrient material is important to 
the absence of tissue culture growth with 
aqueous humor medium. In contrast, the 
experiment using 100% aqueous humor 
with known inhibitory activity and unre- 
lated subconjunctival explants that result- 
ed in growth of some specimens, as well 
as the observed growth of skin fibroblasts 
or pre-established subconjunctival fibro- 
blast monolayers in aqueous humor me- 
dia, are consistent with the hypothesis 
that the lack of cellular outgrowth of the 
patient’s own fibroblasts in homologous 
aqueous humor is the result of a weak and 
easily overcome inhibition, and that this 
inhibition may require an element of 
self-recognition (be more effective against 
one’s own tissue). 

The aqueous humor of patients with 
varying types of glaucoma often lacked 
the inhibitory properties found in aque- 
ous from cataract patients (P < .01). This 
was an unexpected finding, and raises the 
possibility that a primary defect in aque- 
ous humor biology may be an important 
factor in the development of high intraoc- 
ular pressure in open-angle glaucoma. 
Most speculation in the past as to the 
abnormality in open-angle glaucoma has 
focused on the outflow system itself, thus 
overlooking the possibility of a primary 
aqueous humor defect. The possibility 
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does exist that basic differences in preop- 
erative medications between cataract pa- 
tients (mydriatic-cycloplegic) and glauco- 
ma patients (miotics, epinephrine, car- 
bonic anhydrase inhibitors) account for 
some of the observed differences in tissue 
culture inhibition. Unfortunately, be- 
cause of ethical and technical considera- 
tions, miotics cannot be prescribed for 
cataract patients preoperatively nor can 
cycloplegics be prescribed for glaucoma 
patients. 

Previously published reports of the rate 
of success of formation of filtering blebs 
and control of intraocular pressure are 
similar for all types of filtering operations 
(trephine, punch, Scheie, iridencleisis, 
and trabeculectomy).!®° Complications 
vary with the modifications of filtering 
procedures, but almost all series limited 
to primary opén-angle glaucoma report 
control of pressure in 80 to 90% of all 
cases.!! Surgical technique may be only 
one factor (and perhaps minor) in deter- 
mining surgical results. In our series, the 
outcome of the filtering procedures in the 
glaucoma patients studied was signifi- 
cantly related (P < .01) to the tissue 
culture data for each patient. The basic 
biology of the patient seems to be an 
important variable. 

Although the correlation between sur- 
gical success and tissue culture activity 
was significant, it was not perfect (that is, 
a few patients whose aqueous humor sup- 
ported fibroblast proliferation did main- 
tain filtering blebs and some whose aque- 
ous humor did not support proliferation 
did not maintain blebs). The aqueous 
humor sampled in the study was primary 
in nature, undisturbed by surgery. It is 
the secondary aqueous humor that is 
probably of greater significance for the 
outcome of the filtering bleb. Improve- 
ment in the rate of success with filtering 
operations may rest more with our ability 
to manipulate in vivo the nature of aque- 
ous humor physiology upon proliferation 
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of tissue fibroblasts, rather than with fur- 
ther alterations in the type of surgery. 


SUMMARY 


We used aqueous humor from cataract 
patients and glaucoma patients as a medi- 
um for tissue culture of subconjunctival 
fibroblasts. The aqueous humor from cat- 
aract patients consistently inhibited the 
growth of their own subconjunctival fi- 
broblasts, whereas that of some of the 
glaucoma patients did not. We found a 
significant correlation between the suc- 
cess of the filtering operation and the 
ability of that patient’s aqueous humor to 
inhibit the growth of fibroblasts in tissue 
culture. 
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AQUEOUS HUMOR CHANGES AFTER 
EXPERIMENTAL FILTERING SURGERY 


RONALD L. RAptus, M.D., JONATHAN HERSCHLER, M.D., ALICE CLAFLIN, PH.D., 
AND GILBERT FIORENTINO, B.S. 
Miami, Florida 


Evidence suggests that aqueous humor 
may have an inhibitory effect on the 
growth of various tissues. Lack of healing 
of surgical iris lesions in rabbit! or man2? 
has been noted. Similarly, poor viability 
of sclera implanted in the anterior cham- 
ber suggests that aqueous humor may 
retard growth of transplanted tissue.4 In 
tissue cultures of chick embryo or heart 
fibroblast material, growth is inhibited 
when aqueous humor is provided as nu- 
trient material. Conversely, many ele- 
ments of excised iris do proliferate in 
nonaqueous humor tissue culture media.® 

Recent studies in humans show that 
aqueous humor sampled at the time of 
cataract surgery consistently fails to sup- 
port growth of subconjunctival biopsy 
material in tissue culture.? In the same 
study, a proportion of aqueous humor 
samples from glaucomatous eyes did sup- 
port growth of homologous subconjuncti- 
val fibroblasts. In these eyes the growth of 
subconjunctival fibroblasts cultured in 
aqueous humor was correlated with the 
failure of filtering surgery. 

This tissue culture assay, however, did 
not completely differentiate that group of 
eyes which showed a successful surgical 
result from those that failed. The variabil- 
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ity in this assay may reflect the greater 
importance of postoperative secondary 
aqueous humor with respect to the ulti- 
mate success of filtering surgery in glau- 
comatous eyes. Because secondary aque- 
ous humor from surgical glaucoma 
patients is not routinely available, we 
undertook the present study to establish 
an experimental model that would facili- 
tate the study of secondary aqueous 
humor in primate eyes. 


MATERIAL AND METHODS 


Seventeen eyes from four rhesus and 13 
owl monkeys were subjected to conven- 
tional filtering surgery. After intramuscu- 
lar injection of 0.05 ml of phencyclidine 
HC] (Sernylan) and intraperitoneal injec- 
tion of 0.1 ml of sodium pentobarbital 
(Nembutal), aqueous humor was aspirat- 
ed from the anterior chamber through a 
30-gauge needle into a l-ml plastic 
syringe. Thermal sclerostomy was then 
performed superiorly on the globe in the 
standard manner.’ A 3 x 2-mm segment 
of Tenon’s tissue was excised and placed 
in tissue culture medium (CMRL-1415). 
The conjunctiva was closed in a routine 
manner. 

At two days, and again at one, two, four, 
and eight weeks after this surgery, mon- 
keys were re-anesthetized with 0.05 ml of 
phencyclidine HCl. At each interval, in- 
traocular pressure was recorded by using 
pneumatic applanation tonometry. Aque- 
ous humor (0.2 ml) was aspirated from the 
anterior chamber of the operated eye and 
subconjunctival tissue was excised 
inferotemporally. 

In nine owl and four rhesus monkey 
eyes, simple aspiration of aqueous humor 
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from the contralateral unoperated eye was 
substituted for the more complete opera- 
tive procedure. These eyes were re- 
examined at two, seven, and 14 days after 
aspiration. 

Subconjunctival biopsy material was 
placed immediately in carrier medium, 
(CMRL-1415 without bicarbonate), and 
refrigerated along with aqueous humor 
samples. Biopsy specimens were divided 
into equal parts and then cultured in 
either 100% aqueous humor or CMRL- 
1415 with 30% fetal calf serum. Culture 
techniques used were those previously 
described.” After two weeks each tissue 
culture was assayed for presence of cellu- 
lar proliferation.” The tissue testing in 
CMRL-1415 with 30% fetal calf serum 
was performed to establish the viability 
of a given explant. 

In the 17 operated eyes, as well as the 
13 eyes undergoing paracentesis, tissue 
samples were cultured in aqueous humor 
from the same eye. Aqueous humor from 
eight of the preparacentesis eyes was used 
as culture media for subconjunctival tis- 
sue from the contralateral unoperated eye. 
In 11 of the experimental animals, aque- 
ous humor from the contralateral unoper- 
ated eye was mixed with an equal volume 
of one-week postoperative aqueous 
humor from the operated eye and used as 
nutrient medium for biopsy material from 
the operated eye. In six eyes, this same 
preoperative aqueous humor was diluted 
by an equal volume of normal saline and 
used as the culture medium. 

In four owl and three rhesus monkey 
eyes, biopsy material was cultured in 
aqueous humor aspirated preoperatively 
from the eyes of different animals. In an 
additional six owl and four rhesus mon- 
key eyes, biopsy material from eyes of 
different animals was cultured in aqueous 
humor aspirates from operated eyes one 
week postoperatively. 

Statistical analysis consisted of chi- 
square comparison of relative frequencies 
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of positive and negative culture growth 
between two populations of aqueous 
humor samples. Groups of samples were 
compared to the characteristic growth 
patterns of cells cultured in either pre- 
operative primary aqueous humor or 


CMRL-1415 with 30% fetal calf serum. 


RESULTS 


Of the 102 subconjunctival biopsy 
specimens cultured in CMRL-1415, 80 
(78% of the samples) grew readily in 
tissue culture (Tables 1 and 2). That 22 
specimens did not grow in CMRL-1415 
reflects the probability that a given biopsy 
specimen will not be viable even in nutri- 
ent medium. Of 17 subconjunctival biop- 
sy specimens for which preoperative 
aqueous humor was used as nutrient 
medium, only three showed growth. This 
difference between distribution of posi- 
tive and negative growth when compar- 
ing subconjunctival tissue cultured in 
preoperative aqueous humor with sam- 
ples grown in CMRL-1415 was statisti- 
cally significant (P<.001). 

In contrast, subconjunctival tissue in- 
cubated in postoperative aqueous hu- 
mor samples two days after surgery grew 
in 14 of 17 cases. This represents a com- 
plete reversal of the pattern of growth 
seen with preoperative aqueous humor 
(P< .001). The proportion of positive cul- 
tures of fibroblasts grown in aqueous hu- 
mor was indistinguishable from that seen 
when CMRL-1415 was used as culture 
medium (x? = 0.056). Aqueous humor 
sampled at one, two, and four weeks 
also supported growth of subconjunc- 
tival fibroblasts in tissue culture. Of 
six eyes tested two months after surgery, 
only two aqueous humor samples sup- 
ported tissue culture growth. This distri- 
bution of positive cultures could not be 
distinguished from that seen with tissue 
samples cultured in preoperative aque- 
ous humor. 

At seven days after glaucoma surgery, 
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TABLE 1 


FIBROBLAST GROWTH IN TISSUE CULTURE IN EYES ASSAYED AT VARIOUS 
INTERVALS AFTER FILTRATION SURGERY* 
SSS 
Time After Surgeryt 


Eye 0 Days 2 Days 1 Week 2 Weeks 4 Weeks 


Ow! monkey 


433 RE —(+) +(+) +(+) +(+) —(+) +(+) 
377 RE =i) =(+) =(4) +(+) = 4) =(-+) 
302 LE —(-) —(-) +(+) +(+) +(+) —(+) 
377 LE —(+) +(+) +(+) +(+) +(+) —(+) 
434 LE —(—) +(+) +(+) +(+) +(+) +(+) 
511 RE —(—) +(+) / +(+) +(+) —(+) 
512 RE +(+) +(+) I / +(+) / 
513 RE +(+) +(+) / / +(+) / 
514 RE —(+) +(+) / / / / 
538 RE a a HIF) n. / / / 
539 RE ae, ‘ae’ +=) +(+) / / / 
540 RE =e) ai a +(+) / / / 
541 RE ==) +=) ++) / / / 
Rhesus monkey 
544 RE +(+) +(+) +(+) +(+) / / 
545 RE —(+) +(+) +(+) +(+) / / 
546 RE —(+) +(+) +(+) +(-) / / 
547 RE ={+) HF) +(+) =i +) / / 
Positive 
cultures, % 18 82} 92t 90} tot 33 


*Results from fibroblast tissue culture assay of specimens grown in CMRL-1415 (viability test) or in 
parentheses adjacent to results of assay for tissue specimens (from the same eye) grown in 100% aqueous. 
Control specimen indicates viability of tissue specimen in nutrient medium. 

+—designates no growth of tissue specimen in test solution (either 100% aqueous or CMRL-1415); +, 
growth of tissue specimen in test solution (either 100% aqueous or CMRL-1415); and /, assay not performed 
at this time interval. 

{Percentage of positive cultures of fibroblasts grown in aqueous samples differed significantly from that 
seen in normal preoperative samples (x2, P < .001). 


aqueous humor samples from the operat- an additional seven eyes subconjunctival 


ed eye were used as a medium for subcon- 
junctival tissue removed from the eight 
unoperated contralateral eyes. All speci- 
mens showed growth in tissue culture. In 
a separate study, preoperative aqueous 
humor from the contralateral unoperated 
eyes was mixed with an equal volume of 
postoperative aqueous humor from 11 op- 
erated eyes. In all instances, the aqueous 
humor mixture supported growth of fi- 
broblasts in tissue culture. This finding is 
in contrast to that seen when preoperative 
aqueous humor from six animals was 
mixed with equal concentrations of nor- 
mal saline. In five of six cases the mixture 
failed to support growth of fibroblasts. In 


biopsy specimens from one monkey were 
incubated with preoperative aqueous 
humor from another monkey. In no case 
did growth of fibroblasts occur. Finally, 
in another ten eyes, subconjunctival biop- 
sy tissue from one monkey was cultured 
in postoperative aqueous humor from an- 
other monkey. In all instances, growth of 
fibroblasts occurred. 

To investigate whether aspiration it- 
self was sufficient to alter aqueous humor 
physiology, 0.2 ml of aqueous humor was 
removed from the contralateral unoper- 
ated eyes of 13 of the original 17 mon- 
keys. In only two of the 13 cases did this 
aqueous humor sample support fibroblast 
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TABLE 2 


FIBROBLAST GROWTH IN TISSUE CULTURE IN EYES 
STUDIED AFTER ANTERIOR CHAMBER ASPIRATION* 








Time After 
Anterior Chamber 
Aspiration t 
Eye 0 Days 2 Days 7 Days 

Owl monkey 

303 LE —(-) +(+) —(-) 

511 LE / +(+) +(+) 

512 LE / +(+) +(+) 

513 LE Í +(+) +(+) 

514 LE I +(+) +(+) 

538 LE +(+) +(—) +(+) 

539 LE ==) =(+) st ae 

540 LE —(-) —(+) —(+) 

541 LE —(-) —(+) +(+) 
Rhesus monkey 

544 LE +(+) +(+) I 

545 LE —(+) +(—) I 

546 LE —(-) —(+) l 

547 LE —(+) +(+) / 
Positive 

cultures, % 22 69} 671 


*Results from fibroblast tissue culture assay of 
specimens grown in CMRL-1415 (viability test) or 
in parentheses adjacent to results of assay for tissue 
specimens (from the same eye) grown in 100% 
aqueous. Control specimen indicates viability of 
tissue specimen in nutrient medium. 

+— designates no growth of tissue specimen in test 
solution (either 100% aqueous or CMRL-1415); +, 
growth of tissue specimen in test solution (either 
100% aqueous or CMRL-1415); and /, assay not 
performed at this time interval. 

tPercentage of positive cultures of fibroblasts 
grown in aqueous samples differed significantly 
from that seen in normal preoperative samples 
(x?, P < .05). 


growth (Table 2). These samples from 
contralateral eyes behaved indistinguish- 
ably from the preoperative aqueous 
humor samples of the 17 fellow eyes 
assayed before glaucoma surgery (Table l, 
x? =0.023). At two days, and again at one 
week after aspiration, aqueous humor 
samples taken from these same eyes sup- 
ported fibroblast growth in 69 and 67% of 
cases, respectively (Table 2). Postparacen- 
tesis aqueous humor samples differed sig- 
nificantly from preparacentesis samples 
in their ability to support growth 
(P < .05). 
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DISCUSSION 


In all but five of 26 experimental eyes, 
primary (preoperative) aqueous humor 
samples failed to support initiation of 
growth of fibroblast tissue cultures. That 
some aqueous humor samples did sup- 
port proliferation of tissue culture fibro- 
blasts may represent either individual 
variation from monkey to monkey or vari- 
ability in the tissue culture assay. 

Postoperatively, secondary aqueous 
humor samples routinely supported initi- 
ation of fibroblast growth in tissue cul- 
ture. In monkey eyes, where secondary 
aqueous humor routinely supported initi- 
ation and continued growth in tissue cul- 
ture, filtration surgery was routinely un- 
successful in establishing a bleb. This 
finding supports the hypothesis that char- 
acteristics of secondary aqueous humor 
(shown by tissue culture assay) may be 
particularly pertinent to the ultimate suc- 
cess of filtration surgery.’ 

What changes are occurring in these 
operated eyes remains unclear. The 
growth of tissue specimens taken from 
unoperated contralateral eyes cultured in 
secondary aqueous humor would indicate 
that altered aqueous humor physiology 
accounts for the tissue culture growth 
rather than alterations in subconjunctival 
tissues. Furthermore, results of tissue cul- 
ture assays performed with primary aque- 
ous humor from contralateral unoperated 
eyes indicate that this aqueous humor 
alteration is confined to the surgical eye. 

The data from experiments involving 
human aqueous humor samples are most 
consistent with the hypothesis that a 
weak inhibitor of fibroblast growth is 
present in primary aqueous humor sam- 
ples taken from eyes of preoperative cata- 
ract patients and some glaucomatous pa- 
tients. In the present animal experiments, 
characteristic responses in tissue culture 
to both primary and secondary aqueous 
humor, mixed in equal portions, showed 
cell proliferation. Furthermore, these re- 
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sponses to aqueous humor samples did 
not appear to be either animal or even 
species specific. 

These results are compatible with two 
hypotheses. One possibility is that mate- 
rials added to secondary aqueous humor 
(perhaps after local breakdown in the 
normal blood-eye tissue barriers) are suf- 
ficient to support growth of fibroblasts. 
Alternatively, addition of certain sub- 
stances to postoperative aqueous humor 
could mask or destroy a weak inhibitor 
normally present in primary aqueous hu- 
mor. Either hypothesis is supported by 
the observation that mixtures of equal 
portions of preoperative and postopera- 
tive aqueous humor samples can initiate 
growth of biopsy material assayed in tis- 
sue culture. 

Even with micro-assays of aqueous 
humor constituents, it is difficult to deter- 
mine which hypothesis most accurately 
represents what changes are occurring in 
these operated eyes. Some combination of 
these several possibilities may best ex- 
plain the experimental findings. Alterna- 
tive theories not withstanding, this aque- 
ous humor assay may be of significance, 
because the present animal model allows 
the opportunity to study and possibly 
change the effects of surgery on aqueous 
humor physiology. 


SUMMARY 


We studied aqueous humor of rhesus 
and owl monkeys for its effect on the 
growth of subconjunctival fibroblasts in 
tissue culture. Aqueous humor samples 
obtained before glaucoma surgery inhib- 
ited the initiation of growth of fibro- 
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blasts. However, postoperative aqueous 
humor samples supported growth of fi- 
broblasts. The change in aqueous humor 
physiology lasted for up to two months 
after glaucoma surgery. Our study indi- 
cated that possibly material added to the 
postoperative aqueous humor inactivates 
an inhibitor normally present in primary 
aqueous humor. An alternative explana- 
tion would be that primary aqueous hu- 
mor, in contrast to secondary aqueous 
humor, lacks sufficient nutrient material 
to support fibroblast growth in tissue cul- 
ture. 
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PENETRATING KERATOPLASTY IN MOOREN’S ULCER 


STUART I. BROWN, M.D., AND BARTLY J. MONDINO, M.D. 
Pittsburgh, Pennsylvania 


A report by Wood and Kaufman! sug- 
gested that there are two different types of 
Mooren’s ulcer: (1) a limited, unilateral 
type that is amenable to surgical therapy, 
and (2) a relentlessly progressive, bilater- 
al type that results in total corneal stromal 
destruction, which is unresponsive to 
medical or surgical therapy. The second 
type usually results in a thin, vascularized 
cornea that is totally opacified and cov- 
ered with conjunctival epithelium. In 
these end-stage corneas, the ulcerative 
process resolves.” 

We describe the technique and results 
of corneal transplantation in three eyes 
with opacified end-stage corneas result- 
ing from Mooren’s ulcers. 


CASE REPORTS 


Case 1—A 73-year-old woman developed herpes 
zoster in the distribution of the ophthalmic division 
of the fifth cranial nerve on the left side in June 
1973. This was complicated by an anterior uveitis in 
her left eye. During the following six months, pain- 
ful peripheral corneal ulcers developed in both eyes 
that progressed circumferentially and then centrally 
despite treatment with systemic and topical cortico- 
steroids, cycloplegics, antibiotics, soft contact lens- 
es, repeated conjunctival excisions, cryotherapy, and 
a doughnut-shaped lamellar graft in the right eye. 
High intraocular pressures in both eyes were re- 
duced to 25 mm Hg by treatment with 250 mg of 
acetazolamide every six hours and epinephrine bi- 
tartrate 2% twice daily. By 1976 both corneas were 
totally destroyed by the disease process, leaving 
only some residual posterior corneal stroma covered 
by vascularized conjunctival epithelium. The con- 
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Fig. 2 (Brown and Mondino). Case 1. Preoperative 
appearance of left eye. 


junctival hyperemia gradually disappeared (Figs. | 
and 2). Her visual acuity at that time was light 
projection in both eyes. That same year she under- 
went an intracapsular cataract extraction in her right 
eye in an attempt to obtain some functional vision. 
Postoperatively, the cornea opacified even further, 
but visual acuity remained at light projection. After 
the disease had been quiescent for approximately 
ten months, a 7.5-mm penetrating keratoplasty was 
performed on the right eye in July 1976. After the 
host cornea was removed, a limited vitrectomy was 
performed, and a donor cornea with intact donor 
epithelium was sutured in place with 16 interrupted 





Fig. 1 (Brown and Mondino). Case 1. Preoperative 
appearance of right cornea in 73-year-old patient 
with bilateral, end-stage Mooren’s ulcers. 
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9-0 black silk sutures. The sutures were extended 
into the sclera because the thin peripheral cornea 
left little tissue to which the sutures could be 
anchored. Silk sutures were used to stimulate vascu- 
larization and thereby promote healing of the donor 
graft to the recipient tissue. Additionally, silk su- 
tures are less elastic than nylon sutures so that there 
would be less likelihood for them to pull through 
the thin recipient tissue. Postoperatively, the corneal 
transplant remained transparent, and treatment con- 
sisted of prednisolone acetate 1% every two hours, 
250 mg of acetazolamide every six hours, and echo- 
thiophate iodide (Phospholine Iodide) 0.25% twice 
daily. One month postoperatively, the surgeon 
began removing alternate interrupted sutures to de- 
crease an inflammatory reaction stimulated by the 
exposed knots, and to prevent recurrence of Moor- 
en's ulcer. As a result, the graft margin lifted slightly 
from its attachment to the host cornea from 12 to 
3 o'clock. An epithelial erosion developed in this 
area that was attributed to inadequate wetting by the 
tear film because of the overriding at the donor-host 
junction. A continuously worn soft contact lens 
quickly healed the erosion, which left a superficial 
stromal opacity in this area. The best corrected 
visual acuity was 6/15 (20/50). Four months postop- 
eratively, the intraocular pressure was increased to 
35 mm Hg and remained at that level despite maxi- 
mal medical therapy. Cyclocryotherapy was per- 
formed over the inferior 180 degrees of her globe. 
Thereafter, the intraocular pressure remained be- 
tween 8 and 16 mm Hg, but the visual acuity 
decreased to 6/60 (20/200). An episode of graft 
rejection developed one year postoperatively that 
was reversed by topical and subconjunctival cortico- 
steroids. Except for the opacity in the area of the 
epithelial erosion, the graft has remained transpar- 
ent (Fig. 3) and the best corrected visual acuity is 
6/60 (20/200). 

In May 1978 a 7.5-mm penetrating corneal trans- 
plant, cataract extraction, and anterior vitrectomy 
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Fig. 3 (Brown and Mondino). Case 1. Appearance 
of right cornea 32 months after combined corneal 
transplant and cataract extraction. 
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were performed on the left eye. The same technique 
was used as in the right eye except that interrupted 
10-0 Prolene sutures were used. Postoperatively, the 
graft has remained transparent (Fig. 4). The inter- 
rupted sutures were all removed by the third postop- 
erative month. The intraocular pressure has re- 
mained within normal limits. The corrected visual 
acuity is 6/60 (20/200). 

Case 2—A 46-year-old woman with diabetes de- 
veloped painful, peripheral corneal ulcers in both 
eyes in 1975. Despite topical corticosteroids, soft 
contact lenses, and repeated conjunctival excisions, 
the ulcers progressively encircled both corneas. 
Under topical anesthetic the intact, but edematous, 
central corneal stroma in the right eye was excised 
with corneal scissors. The conjunctival epithelium 
immediately healed over the central cornea, and the 
right eye became free of pain and inflammation 
(Fig. 5). When visual acuity in the left eye had 
decreased to counting fingers, the central island of 
noninvolved corneal stroma was also excised and 
within two weeks the conjunctival epithelium 
healed over this cornea, which also became free of 
pain and inflammation. 

In April 1977, four months after disease activity 
had subsided, a 7.5-mm penetrating corneal trans- 
plant was performed on the right eye by using the 
same technique as described in the first case, except 
that Prolene sutures were used and an intracapsular 
lens extraction was performed as well. Postopera- 
tively, the corneal graft remained transparent 
(Fig. 6). The intraocular pressure remained within 
normal limits, and the sutures were gradually re- 
moved between the first and the fourth postopera- 
tive months. The best corrected visual acuity has 
remained at 6/7.5 (20/25). 


DISCUSSION 


In Case 1, bilateral Mooren’s ulcer de- 
stroyed all but the posterior corneal stro- 





Fig. 4 (Brown and Mondino). Case 1. Appearance 
ot left cornea one year after combined corneal trans- 
plant and cataract extraction. 
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Fig. 5 (Brown and Mondino). Case 2. Right cornea 
of 46-year-old patient with bilateral end-stage 
Mooren’s ulcers. 


ma that was covered by vascularized con- 
junctival epithelium in both eyes. In Case 
2, inflammatory disease activity was in- 
terrupted by excising the remaining non- 
involved central corneal stroma in each 
eye. This approach was recommended by 
Maumenee (unpublished data, 1972), 
who suggested that this treatment acceler- 
ates healing in Mooren’s ulcer. The tech- 
nique in the present study differed from 
routine corneal grafting only in the use of 
interrupted silk sutures that were an- 
chored in scleral tissue so that they would 
not pull through the thin host cornea, 


Fig. 6 (Brown and Mondino). Case 2. Appearance 
of right cornea two years after combined corneal 
transplant and cataract extraction. 
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which consisted of Descemet’s membrane 
covered by conjunctival overgrowth. 

Several reports have described the use 
of lamellar or penetrating keratoplasty in 
patients with active Mooren’s ulcer.'® 
Although an occasional success has been 
reported, the results are generally poor, 
especially in bilateral simultaneous cases, 
and often are complicated by extension of 
the disease process into the donor tissue 
with resultant necrosis and sloughing. 

The postoperative course in our two 
patients was not uneventful. However, 
there was no recurrence of Mooren’s ul- 
cer. The successful penetrating corneal 
grafts were attempted only after all but 
the posterior corneal stroma had been 
either destroyed by the disease process or 
surgically excised. Additionally, the 
grafts were not performed in a setting of 
acute disease activity but only after the 
conjunctival epithelium covered the cor- 
nea with a quiescent period of at least 
four months. The lack of recurrent ulcer- 
ations in these eyes may relate to the 
finding in a small number of patients that 
healing after complete corneal destruc- 
tion was associated with a loss of cellular 
immunity to soluble corneal antigen in 
patients with Mooren’s ulcer.’ 


SUMMARY 


Two patients had bilateral, simultane- 
ous Mooren’s ulcers that progressed to 
almost total loss of the corneal stroma in 
all eyes. The conjunctival epithelium 
eventually healed over these thinned cor- 
neas and the eyes were free of pain and 
inflammation. Three of the four eyes had 
combined 7.5-mm penetrating corneal 
transplants and cataract extractions per- 
formed at least four months after disease 
activity had subsided. All transplants 
have remained transparent from one to 
three years postoperatively and there has 
been no evidence of recurrence of Moor- 
en’s ulcers. 
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OPHTHALMIC MINIATURE 


Blind people are fond of geography, and they are assisted in the 
study by maps of ingenious construction. These maps are made of 
wood, the cities are pins of different shape, the rivers are like real 
river beds, and the mountains are ridges. The boundaries are well 
enough defined to be followed with the finger. Names are in raised or 
depressed letters either on the surface or on the back of the blocks. 
Sometimes these maps are so constructed that the various States of 
the Union, for example, may be taken apart. The exercise of putting 
together such a map gives a blind pupil a better idea of the size, 
shape, boundaries, and relative position of the States than is 
obtained by most children who have the use of their eyes. 


The Illustrated American 
August 30, 1890 


VARICELLA DENDRITIC KERATITIS 


Yukio UCHIDA, M.D., MICHIKO KANEKO, M.D., AND KOZABURO HAYASHI, M.D. 
Tokyo, Japan 


In 1973, Pavan-Langston and 
McCulley! studied three cases of dendri- 
tic keratitis associated with ophthalmic 
herpes zoster, and isolated varicella- 
zoster virus from the corneal lesion. In 
the same year, Piebenga and Laibson? 
described nine patients with ophthalmic 
herpes zoster who developed dendritic 
keratitis. The biomicroscopic characteris- 
tics distinct from herpes simplex dendri- 
tic keratitis were described by those in- 
vestigators. Recently, differentiation be- 
tween herpes simplex and zoster epitheli- 
al keratitis was further detailed by Marsh, 
Fraunfelder, and McGill.’ 

Varicella is caused by the same virus as 
herpes zoster; therefore, dendritic corneal 
lesions possibly may occur in patients 
with varicella. Although varicella is a 
common infectious disease in childhood, 
such a corneal involvement has been doc- 
umented only in one case reported by 
Nesburn and associates.4 We encountered 
two cases of varicella dendritic keratitis 
documented by immunofluorescence. 


MATERIAL AND METHODS 


Epithelial scrapings were taken from 
the corneal lesion by using the slit-lamp 
microscope and benoxinate anesthesia. 

Convalescent serum was obtained from 
a patient with ophthalmic herpes zoster, 
three weeks after the onset of eruption. 
The complement-fixing antibody titers for 
varicella-zoster virus and herpes simplex 
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virus were 1:1,024 and 1:4 respectively. 
Gamma-globulin was fractionated and 
conjugated with fluorescein isothiocy- 
anate according to the method of Kawa- 
mura. Human embryonic kidney cells 
infected with varicella-zoster virus 
showed a bright fluorescence, when 
stained with the conjugate. The staining 
titer (reciprocal of the highest dilution 
giving recognizable specific staining) was 
1,000. A diluted working solution (50 
times) showed no cross-reaction with 
other herpes group viruses and vaccinia 
virus. 

The gamma-globulin fraction of 
antiherpes simplex serum was prepared 
from rabbits inoculated with type 1 her- 
pes simplex virus, and conjugated with 
fluorescein isothiocyanate. 

Specimens on a glass slide were fixed 
for ten minutes in acetone, air dried, and 
then covered with the conjugated globu- 
lin. After incubation for one hour in hu- 
midified air at 37°C, the slides were 
washed in phosphate-buffered saline and 
mounted with glycerin. Observation was 
carried out with a Nikon fluorescent mi- 
croscope. 

Part of the corneal specimen was inocu- 
lated into two tubes of human embryonic 
lung cell cultures maintained on mini- 
mum essential medium with 10% fetal 
bovine serum, kanamycin, streptomycin, 
and penicillin. The tubes were incubated 
at 37°C; the medium was changed every 
four days for three weeks. When no cyto- 
pathic effect appeared, these cells were 
scraped and transferred to fresh cell cul- 
tures. 


CASE REPORTS 


Case 1—A 7-year-old boy had a two years’ history 
of vernal conjunctivitis. At the beginning of May 
1976, he was febrile for two days, and then devel- 


oped vesicular eruptions on the face and trunk. Two 
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weeks before the onset of symptoms, he was exposed 
to a classmate who subsequently developed varicel- 
la. The diagnosis of varicella was made by his 
family physician. During the acute phase of the 
disease, no ocular changes were noted by the pa- 
tient’s mother. He was seen at an ophthalmologist’s 
office on May 24, 1976, complaining of itchiness in 
both eyes. A minimal papillary reaction on the upper 
tarsal cojunctiva bilaterally was noted. The bulbar 
conjunctiva was not hyperemic. A small area of 
subepithelial haze was noted in the right cornea, 
above the pupillary zone. Topical 0.02% dexametha- 
sone, twice a day, was prescribed. 

Because the right cornea became cloudy, the pa- 
tient was referred to our clinic on July 5, 1976. On 
examination, the central part of the right cornea had 
a disciform stromal haze and edema, about 6 mm in 
diameter, with epithelial bedewing and keratic pre- 
cipitates. A mild pericorneal hyperemia and 2+ cells 
in the anterior chamber were observed. Visual acuity 
was R. E.: 6/30 (20/100) and L. E.: 6/5 (20/16). The 
diagnosis of herpes simplex disciform keratitis was 
tentatively made. Treatment was instituted with 
0.5% atropine drops once a day, 0.1% betametha- 
sone twice a day, and idoxuridine drops four times a 
day. As the stromal edema and iritis improved, the 
medications were tapered slowly. Visual acuity of 
the right eye improved to 6/7.5 (20/25) in the middle 
of August 1976. 

On Aug. 30, 1976, disciform keratitis flared up, 
and the medications were increased to the previous 
dosages. One week later, a new epithelial lesion 
appeared in the upper temporal part of the right 
cornea. It was white-gray and stellate, slightly ele- 
vated, and stained poorly with fluorescein (Fig. 1). 
The appearance suggested varicella dendritic kerati- 
tis. Epithelial scrapings of the corneal lesion were 
subjected to the direct immunofluorescence. The 
result was positive for varicella-zoster virus, and 
negative for herpes simplex virus. Viral isolation 





Fig. 1 (Uchida, Kaneko, and Hayashi). Case 1. 
Varicella epithelial stellate lesion and stromal disci- 
form haze of right cornea. 
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was not done. The serum complement-fixing anti- 
body titer was less than 1:4 for both varicella-zoster 
virus and herpes simplex virus. Topical corticoste- 
roid medications were stopped, with continuation of 
atropine and idoxuridine. Re-epithelization of the 
scraped lesion was completed in three days. Two 
weeks later, the stromal haze and iritis grew worse, 
and 0.1% betamethasone three times a day, was 
resumed. The medications were tapered slowly over 
the ensuing four months’ period, and were discon- 
tinued at the end of February 1977. 

During the next year, the disciform keratitis and 
iritis recurred three times, and corticosteroid and 
atropine drops were needed to suppress inflamma- 
tion each time. The intraocular pressure remained 
normal. The central portion of the disciform stromal 
lesion became relatively clear, and a ring-shaped 
opacity resulted. On Aug. 31, 1978, the patient’s 
right eye had been quiet without corticosteroid for 
six months; visual acuity improved to 6/6 (20/20). 

Case 2—A 3-year-old girl suffered from varicella 
at the beginning of January 1978. Eruptions were 
distributed on the face, trunk, and extremities. On 
March 27, 1978, she was febrile and complained of 
pain around the left ear. The diagnosis of left otitis 
media was made by her family physician. A regimen 
of antibiotics was begun, and the patient became 
asymptomatic in three days. Four days later, the 
patients mother noticed hyperemia and corneal 
haze in the left eye. Herpes simplex keratitis was 
presumed by an ophthalmologist, who prescribed 
idoxuridine and gentamicin drops. As the stromal 
edema increased, topical dexamethasone was added 
to the regimen on April 5, 1978. 

On April 13, 1978, the patient was referred to our 
clinic. On examination, no scars after eruptions were 
observed on her face. A mild pericorneal hyperemia 
in the left eye was noted. The corneal epithelium 
was edematous, and a disciform stromal opacity, 
5S mm in diameter, was seen in the center. Keratic 
precipitates and folds in Descemet’s membrane 
were present. A tentative diagnosis of herpes sim- 
plex disciform keratitis was made. Treatment con- 
sisted of 0.5% atropine once a day, idoxuridine 
drops five times a day, and 0.1% dexamethasone 
three times a day. Inflammation subsided gradually 
until April 27, 1978, when a dendritic lesion ap- 
peared in the corneal epithelium. It was gray, slight- 
ly raised, and stained moderately with fluorescein 
(Fig. 2). The lesion was similar to that described in 
Case 1, but much larger in size. The diagnosis was 
changed to varicella keratitis. The debrided epitheli- 
um from the corneal lesion was used for viral 
examinations. Immunofluorescence was positive for 
varicella-zoster virus (Fig. 3), and negative for her- 
pes simplex virus. Viral cultures were performed, 
but no cytopathic effect was observed after three 
weeks’ incubation. The culture of the second pas- 
sage was also negative for virus. The serum 
complement-fixing antibody titer was 1:16 for 
varicella-zoster virus, and less than 1:4 for herpes 
simplex virus. Dexamethasone drops were discon- 
tinued. The debrided epithelial lesions healed on 
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Fig. 2 (Uchida, Kaneko, and Hayashi). Case 2. 
Varicella epithelial dendritic lesion and stromal 
nebulae of left cornea. 


May 4, 1978. One week later, because the stromal 
haze increased, dexamethasone was reinstituted. 

On May 25, 1978, several fragmented dendritic 
lesions appeared near the temporal corneoscleral 
limbus. At that time, viral isolation was attempted 
again, but no virus was grown. The debrided areas 
healed in four days. The medications were tapered 
slowly over the next six months. On Nov. 20, 1978, 
the patient was taking 0.02% dexamethasone, once a 
day, to suppress smoldering of the stromal edema 
and iritis. Visual acuity was R. E.: 6/6 (20/20) and 
L. E.: 6/15 (20/50). 


DISCUSSION 


Our two patients developed dendritic 
keratitis approximately four months after 
the appearance of varicella cutaneous le- 
sions, while their disciform keratitis and 
iritis were treated with topical corticoste- 
roid, idoxuridine, and atropine drops. The 
clinical course was almost the same as 
that described by Nesburn and associ- 
ates,4 who showed typical virus-like par- 
ticles in the corneal epithelium. Of nine 
patients described by Piebenga and Laib- 
son,2 eight developed dendritic lesions 
from one to 20 months after the onset of 
herpes zoster keratouveitis. We described 
such a case previously. Most of those 
patients had been given topical cortico- 
steroids to control keratouveitis. There- 
fore, corticosteroids apparently had some 
effect in inducing dendritic keratitis upon 


Fig. 3 (Uchida, Kaneko, and Hayashi). Epithelial 
cells from dendritic lesion of Case 2 stained by 
direct immunofluorescent method. Note positive 
fluorescence for varicella-zoster virus (fluorescence 
microscopy, X 145). 


the stromal lesion in varicella as well as in 
herpes zoster. 

In contrast, three patients of Pavan- 
Langston and McCulley! developed den- 
drites during the stage of acute zoster 
skin lesions. Marsh, Fraunfelder, and 
McGill® divided zoster epithelial keratitis 
into two groups: acute epithelial dendrit- 
ic keratitis locates generally in the periph- 
eral part of the cornea; whereas corneal 
mucous plaque keratitis appears any- 
where on the cornea several months after 
the onset of skin lesions. Occurrence of 
dendritic lesions during the acute stage of 
varicella has not been documented, 
though many ocular manifestations are 
known.”® If more cases of varicella were 
seen by ophthalmologists during the 
acute stage, such dendritic lesions would 
be encountered. 

Zoster dendrites differ from herpes 
simplex dendrites in the clinical mor- 
phology; they are characterized by (1) 
gray-white plaque-like lesions raised on 
the surface, (2) coarse, sometimes frag- 
mented configuration without terminal 
bulbs, and (3) poor or moderate staining 
with fluorescein. From our experience, 
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varicella dendrites have essentially the 
same figure as zoster dendrites. There- 
fore, the occurrence of dendritic lesions 
with the above-mentioned appearance in 
disciform keratitis in children, may indi- 
cate the varicella origin of the condition, 
even when other clinical signs are miss- 
ing. 

Varicella-zoster virus is difficult to iso- 
late from the cornea.2~4 We failed to re- 
cover the virus. Immunofluorescence is 
another useful method for the etiologic 
diagnosis of viral diseases. Previously, we 
reported the direct method to show the 
viral antigen from the epithelial lesions of 
herpes zister keratitis. In our two pa- 
tients presented here, scrapings from the 
dendritic lesion showed epithelial cells 
with positive fluorescence for varicella- 
zoster virus. Therefore, varicella-zoster 
virus invades the corneal epithelium and 
causes the dendritic lesion. A positive 
serum antibody activity for varicella- 
zoster virus in Case 2 is compatible with 
varicella infection. A low antibody titer in 
Case 1 is difficult to explain, but we think 
virus activity might have decreased dur- 
ing a four-month period after the onset of 
varicella. 


SUMMARY 


A 7-year-old boy and a 3-year-old girl 
suffered from unilateral disciform kerati- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1980 


tis and iritis associated with varicella. 
While they were treated with topical cor- 
ticosteroid, idoxuridine, and atropine 
drops, dendritic lesions typical of herpes 
zoster appeared four months after the 
onset of eruptive skin lesions. Using the 
direct immunofluorescent method, we 
showed varicella-zoster virus antigen in 
the epithelial cells scraped from the 
dendritic lesion. 
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PUPIL CYCLE TIME IN 
OPTIC NERVE COMPRESSION 


J. M. WEINSTEIN, M.D., J. C. VAN GILDER, M.D., AND H. S. THOMPSON, M.D. 


Iowa City, Iowa 


A small beam or slit of light focused at 
the pupillary margin will induce regular 
persistent oscillations of the pupil. The 
average period of these cycles (the pupil 
cycle time) may be easily measured and 
expressed in milliseconds. The pupil 
cycle time is characteristic for any given 
individual, and shows little difference 
between a pair of normal eyes. The theo- 
retical and practical considerations in- 
volved in this test, as well as normative 
data, are presented elsewhere.! Prolonga- 
tion of the pupil cycle time may occur 
when either the afferent or the efferent 
limb of the pupillary light reflex is im- 
paired. In a previous report, prolongation 
of pupil cycle time in patients with optic 
neuritis was documented.? We describe 
herein changes in pupil cycle time with 
optic nerve compression and subsequent 
improvement of the pupil cycle time with 
decompression. These changes in pupil 
cycle time are correlated with changes 
before and after treatment in visual acuity 
and visual fields. 


SUBJECTS AND METHODS 


Eleven patients were studied (Figs. 1 
and 2). Patients 1 through 9 had chiasmal 
tumors and were treated with surgery and 
in some cases with radiation, as noted. Pa- 
tients 10 and 11 had severe Graves’ oph- 
thalmopathy with optic neuropathy and 
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were treated initially with corticosteroids 
and subsequently underwent orbital de- 
compression. Before and after treatment, 
measurements were made of the best 
corrected visual acuity, color vision, and 
relative afferent pupillary defects. Gold- 
mann perimetry was performed on 
all patients by perimetrists. In most cases, 
visual fields before and after treatment 
were done by the same perimetrist. 

Pupil cycle time was measured with the 
patient seated at a slit lamp in a dimly lit 
room. A horizontal slit of moderate inten- 
sity, 0.5 mm thick, was projected onto the 
iris just below the pupillary margin. The 
focused beam was then elevated until it 
just overlapped the pupillary margin and 
persistent regular pupillary oscillations 
were produced. In each eye, at least six 
runs of ten cycles each were timed with 
an electronic hand-held stopwatch to the 
nearest 1 msec. The total elapsed time 
was divided by the total number of cycles 
to obtain the pupil cycle time in millisec- 
onds. 

It was possible to obtain a pupil cycle 
time in 15 out of 22 eyes. In this series, 
eyes that did not cycle always had poor 
pupillary light reaction, poor visual acu- 
ity, and extensive visual field loss. 


RESULTS 


Nine of 11 patients (1-3, 5, and 7-11) 
had improved visual acuity or visual 
fields, or both, after treatment (Figs. 1 
and 2). In all of these cases the pupil 
cycle time improved as well. In most 
instances the improvement in pupil cycle 
time was commensurate with the visual 
improvement. Thus, patients who experi- 
enced dramatic improvement in vision 
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Fig. 1 (Weinstein, Van 
Gilder, and Thompson). Vis- 
ual acuity, visual fields, and 
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also generally had marked improvement 
in their pupil cycle time (Figs. 1 and 2). 
In Patients 4 and 6, visual acuity and 
visual fields worsened after surgery, with 
a concurrent prolongation of pupil cycle 
time. Patient 10, with optic neuropathy of 
Graves’ disease, improved at first with 
corticosteroid treatment but later deterio- 
rated, necessitating orbital decompres- 
sion. After decompression her visual acu- 


E 
ea 


20/50-  20/50+ 


~* 20/50 
no cycle 





pupil cycle time before and 
after treatment in six patients 
with optic nerve compres- 
sion. Patients 1 to 6 had chi- 
asmal compression. 
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ity and visual field again improved and 
have remained at this level. The fluctua- 
tions in her visual acuity and visual fields 
are paralleled by similar changes in her 
pupil cycle time (Fig. 3). 


DISCUSSION 


All of our 11 patients had pupil cycle 
times that were abnormal in at least one 
eye; that is, either longer than 954 msec or 
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more than 70 msec difference between the 
two eyes (95% confidence limits).! In all 
cases the change in pupil cycle time be- 
fore treatment was in the same direction 
as the change in visual fields and visual 
acuity, and was generally comparable in 
magnitude. 

When the iris muscles are normally 
innervated and responsive, the pupil 
cycle time is apparently dependent on the 
speed of conduction along the optic 
nerves and the number and strength of 
optic nerve impulses. The latency of the 
visual-evoked response is likewise depen- 
dent on the speed of conduction along the 
optic nerve, and its amplitude is depen- 
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Fig. 2 (Weinstein, Van 
Gilder, and Thompson). Vis- 
ual acuity, visual fields, and 
pupil cycle time before and 
after treatment in five pa- 
tients with optic nerve com- 
pression. Patients 7 to 9 had 
chiasmal compression. Pa- 
tients 10 and 11 had optic 
neuropathy associated with 
Graves’ disease. 
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dent on the number and strength of im- 
pulses arriving synchronously at the oc- 
cipital cortex. Because the pupil cycle 
time seems to vary with delays in the 
pupil reflex arc and the visual-evoked 
response measures the delay in the ap- 
pearance time of the impulse at the occip- 
ital cortex, they both can be used as 
indicators of conduction delay in optic 
nerve disease.>3-6 Feinsod and asso- 
ciates’® and Halliday and associates® 
have shown that visual-evoked responses 
are abnormal in compressive optic nerve 
disease and improve with decompression. 

The pupil cycle time, like the visual- 
evoked response, provides an objective 


Pupil 
Cycle Time Acuity 
(msec) 
700 20/20 
800 20/40 
900 20/60 
1000 20/80 
1100 20/100 
a Re SRS 
Steroids 


Steroids 


FEBRUARY, 1980 








Orbital 
Tapered Decompression 


Fig. 3 (Weinstein, Van Gilder, and Thompson). Changes in visual acuity and pupil cycle time in a patient 
with optic neuropathy associated with Graves’ disease. Note improvement of both factors during treatment 
with systemic corticosteroids, and worsening while corticosteroids were tapered. Both visual acuity and 
pupil cycle time subsequently improved after orbital decompression. 


indication of optic nerve conduction. Al- 
though perhaps somewhat less sensitive 
than the visual-evoked response, the 
pupil cycle time is much easier to mea- 
sure and requires less time and equip- 
ment. Like the visual-evoked response, 
the pupil cycle time provides an objec- 
tive, quantitative index for each eye 
individually. In this respect, it is 
superior to the afferent pupillary test, 
which is perhaps the most frequently 
used objective clinical test of optic 
nerve function. The afferent pupil defect 
is a comparative sign and may not be 
present when there is matched optic 
nerve dysfunction in the other eye. Pupil 
cycle time is measured first in one eye and 
then the other and may even be used in 
monocular patients. 


SUMMARY 


We measured pupil cycle time before 
and after treatment in 11 patients with 
compressive optic nerve disease. Nine 
patients had chiasmal tumors and two 
had optic neuropathy of Grave’s disease. 
Pupil cycle time before treatment was 
abnormal in at least one eye of all patients 
and in each case, pupil cycle time im- 
proved or worsened in accordance with 
the response to treatment of the patient’ s 
visual acuity and visual fields. This sug- 
gests that the pupil cycle time may be 
used as a simple objective office test for 
following up patients with impaired optic 
nerve conduction as the result of optic 
nerve compression. This information is 
similar to that gained from visual evoked 
response and may be used together with 


VOL. 89, NO. 2 


other objective clinical data such as disk 
pallor, nerve fiber loss, and relative affer- 
ent pupillary defect. 
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OPHTHALMIC MINIATURE 


I suddenly heard her utter a sharp yowl and saw that she was 
rubbing her eye. It was plain to the meanest intelligence that she 
had gone and got a cinder into it, of which there were several 
floating about. 

It solved the whole difficult problem of how I was ever going to 
break down the barriers, if you know what I mean, and get 
acquainted. It so happens that if there is one thing I am good at, it is 
taking things out of eyes—cinders, flies, gnats on picnics, or 
whatever it may be. To whip out my handkerchief was with me the 
work of a moment, and I don’t suppose it was more than a couple of 
ticks later before she was thanking me brokenly and I was not-at- 
all-ing and shoving the handkerchief up my sleeve again. Yes, less 
than a minute after I had been practically despairing of ever starting 
anything in the nature of a beautiful friendship, there I was, fixed up 
solid. 

The odd thing was, I couldn’t see any cinder, but it must have 
been there, because she said she was all right now and, as I say, 
started to thank me brokenly. 

P. G. Wodehouse 
Laughing Gas, 1936 


HEPATOMA METASTATIC TO THE ORBIT 


JANE R. LUBIN, M.D., ARTHUR S. GROVE, JR., M.D., Z. NICHOLAS ZAKOV, M.D., 
AND DANIEL M. ALBERT, M.D. 


Boston, Massachusetts 


Cases of hepatoma metastatic to the eye 
are rare. Bock! published the first case 
report of a hepatocellular carcinoma met- 
astatic to the choroid in 1885. A clinically 
deep green lesion of the fundus, which 
looked like hepatoma histologically, was 
proven chemically to secrete biliverdin. 
No description of the primary tumor was 
included. In a second reported case,? 
pathologic examination was not per- 
formed. Oatman? described a case of a 
56-year-old man with a primary liver ade- 
nocarcinoma metastatic to the choroid, 
optic nerve, and sclera. Orbital involve- 
ment in this case was presumably by 
direct extension from the choroidal mass. 
The involved eye showed a detached reti- 
na and secondary glaucoma. Metastases 
from the liver tumor were also found in 
the lungs, spleen, kidney, and lymph 
nodes. The diagnosis was made at autop- 
sy. Taake, Allen, and Straatsma de- 
scribed a hepatoma metastatic to the 
choroid with extensive pathologic docu- 
mentation. 

Several clinically diagnosed cases of 
hepatoma metastatic to the orbit have 
been described. In Mortada’s® series of 
eight cases of orbital metastasis, a 40- 
year-old woman had right proptosis, with 
a superior rectus metastasis from a bile 
duct type carcinoma of the liver, with no 
evidence of tumor by skull x-ray and 
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orbital films; therefore, this was probably 
not an extension from a cerebral met- 
astasis. He gave no histologic confirma- 
tion of the diagnosis. Jensen,® in his Dan- 
ish study, also stated that he had seen such 
a case. To date, there have been no pub- 
lished reports of a histologically proven 
hepatocellular carcinoma metastatic to 
the orbit. 

Hepatomas do not occur often in the 
United States population. Becker’ report- 
ed the incidence by autopsy studies to be 
0.1 to 0.7% of all tumors. High-risk areas 
of the world include Southeast Asia and 
the sub-Sahara area. This high incidence 
is thought to be related to such factors as 
malnutrition, parasitic infestation, excess 
iron intake, amebiasis, and most recently, 
aflatoxin, a fungal product of Aspergillus 
flavus. However, in the United States, the 
incidence of hepatoma is clearly related 
to the intake of alcohol and the presence 
of cirrhosis, particularly the macrono- 
dular variety. Of patients with cirrhosis, 4 
to 6% eventually develop hepatoma,’ and 
conversely, 85.4% of patients with hepa- 
toma also have cirrhosis. In patients with 
hemochromatosis (in which cirrhosis 
eventually develops), the incidence of 
hepatoma is twice that in patients with 
cirrhosis only. It was recently noted? that 
31.7% of patients with hepatoma also 
have hepatitis B-associated antigen. Pa- 
tients with alpha-1 antitrypsin deficiency 
also seem more likely to develop hepato- 
ma than the general population. 

Only 15 to 25% of liver tumors are of 
bile duct origin. The rest are of liver 
parenchymal origin, with variable degrees 
of anaplastic appearing cells. Hepatoma 
most commonly metastasizes to the lung 
(34 of 41), brain (four of 41), and bone (14 
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Fig. 1 (Lubin and associates). Left, Initial presentation of the patient, showing right proptosis. Right, 


View of right proptosis from above. 


of 41).!° Recently, a case of hepatocellular 
carcinoma with metastasis to the jaw was 
reported, which manifested as a draining 
sinus.?? 

We describe herein the case of a man 
with a history of cirrhosis of the liver and 
unilateral progressive right proptosis. A 
diagnosis of hepatocellular carcinoma 
was made. To the best of our knowledge, 
this is the first histologically proven case 
of hepatoma metastatic to the orbit. 


CASE REPORT 


A 69-year-old man, born in Georgia, with a history 
of excessive alcohol intake, tuberculosis treated with 
isoniazid and ethambutol, and a history of latent 
syphilis, came here with slowly progressive right 
proptosis of three to four months’ duration (Fig. 1). 
The patient had no other complaints. 

Physical examination revealed an alert man with 
proptosis of the right eye. The best corrected visual 
acuity was counting fingers at three feet in both 
eyes, and no cranial nerve palsies were noted. His 
neck was supple; no lymphadenopathy was evident. 
Lungs were clear. Auscultation of the heart revealed 
a grade 2/6 systolic murmur. His abdomen was soft, 
with some tenderness in the right upper quadrant, 
without rebound. The liver edge was palpable 3 cm 
below the right costal margin, and was firm and 
nodular. This finding had been unchanged since 
1971. His extremities showed minimal clubbing of 
the fingers. Results of laboratory studies included 


the following: hemoglobin, 10.8 g/100 ml; white 


blood cell count, 19.6 cells/mm’, 85% polymorpho- 
nuclear leukocytes, one band, five lymphocytes, one 
monocyte; blood urea nitrogen, 8 mg/100 ml; creati- 
nine, 0.7 mg/100 ml; blood glucose, 100 mg/100 ml; 
total bilirubin, 0.7 mg/100 ml; direct bilirubin, 0.3 
mg/100 ml; serum glutamic-oxaloacetic transami- 


nase, 24 IU/l; alkaline phosphatase, 30 IU/I; lactic 


dehydrogenase, 100 IU/I: 5’ nucleotidase, 1.7 1U/ 
100 ml (all within normal limits); total protein, 8.3 
2/100 ml; albumin 3.3 g/100 ml; globulin slightly 
high at 5.0 g/100 ml; calcium and phosphorus, 
normal. No alpha-fetoprotein was detected in the 
patient’s serum. 

Orbital ultrasonography (Fig. 2) revealed a supe- 
rior posterior mass with good sound transmission, 


suggesting a cystic orbital tumor or necrotic mass. 
Best corrected visual acuity was recorded in the 
chart 25 years ago as 6/60 (20/200) in both eyes 
(diagnosed as primary optic atrophy), and on recent 
examination, visual acuity was counting fingers at 
three feet bilaterally. 

Fluorescein angiography (Fig. 3) disclosed an 
area of alternating hyperfluorescence and hypofluo- 
rescence, typical of choroidal folds, superotemporal 
to the disk, without leakage or staining of fluores- 
cein. Computed axial tomography (Fig. 4) revealed a 
right intraorbital mass, extraconal in location, dis- 
placing the globe laterally and jnferiorly, without 
evidence to suggest bone erosion either adjacent to. 
or distant from, the orbital mass. Supra- and infra- 
tentorial regions were normal. Sinus and skull films 
gave the impression of a soft tissue swelling over the 
right orbit, with destruction of the medial portion of 
the orbital rim and increased density in the right 
frontal sinus. Biopsy of the orbital mass revealed a 
solid tumor, diagnosed histologically as hepatoma 
based on the following: the cord-like arrangement ot 
the cells, the basement membrane lining these cords 
in some areas with poorly defined endothelial cell 
lining, the abundant granular eosinophilic cyto- 
plasm, and the presence of glycogen granules on 
PAS stain. 

Seven years before admission, the patient had had 
a barium enema that revealed only colonic polyps. 





Fig. 2 (Lubin and associates). Orbital ultrasono- 


graphy reveals superior posterior mass (arrow) 
having an intraconal location, with good sound 
transmission. 





Fig. 3 (Lubin and associates). Fluorescein angio- 
gram showing choroidal folds superotemporally 
without leakage or staining of the dye. 


Results of an upper gastrointestinal series were 
negative. Intravenous pyelogram was read as com- 
patible with medullary sponge kidney or papillary 
necrosis. Also noted was a calyceal diverticulum in 
the right upper pole. Because of long-standing 
hepatomegaly and anemia, the patient at that time 
also had a liver biopsy, which showed portal infil- 
trates of lymphocytes, occasional plasma cells and 
macrophages, and a parenchyma with focal hepatic 
cell necrosis with inflammatory cell infiltrates. In 
focal areas, the portal zones suggested early fibrosis. 
These findings are consistent with early Laennec’s 
cirrhosis. No evidence of tumor was found. 

The patient underwent tests to locate primary 
tumor. Results of a barium enema and upper 
gastrointestinal study were negative. Intravenous 
pyelogram revealed a calcified right upper lobe 
abnormality, a cold abscess with central calcifica- 
tions, strongly suggestive of renal tuberculosis, but 
malignancy could not be eliminated. Liver-spleen 
scan was consistent with hepatocellular disease, 
although a few ill-defined filling defects were noted 
in the right lobe. The spleen was slightly enlarged. 
Bone scan showed focal areas of increased activity 
in the femurs (matching areas of destructive lesions 
on x-ray). No abnormal activity was noted in the 
skull. Chest x-ray showed fractures of the sixth and 
eighth ribs, without a history of trauma. 

The patient developed fever, abdominal pain, 
nausea, and vomiting. Plain films of the abdomen 
revealed calcified right upper quadrant stones, anda 
diagnosis of acute cholecystitis was made. The pa- 
tient was taken to the operating room for cholecys- 
tectomy. Exploratory laparotomy revealed a normal 
stomach, small bowel and colon, and an enlarged 
but otherwise normal spleen. The liver was small 
and contained nodules of hepatic tissue. A 2.5 x 
3-cm white nodule was discovered on the underside 
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Fig. 4 (Lubin and associates). Computed tomogra- 
phy scan showing extraconal mass (arrow) displac- 
ing the globe laterally and inferiorly, with no evi- 
dence of bone destruction. 


of the caudate lobe of the liver. A biopsy specimen 
was taken of the nodule. A urologic surgeon exam- 
ined the right upper lobe of the kidney for the 
possibility of extension of tumor into the liver from 
this source. The kidney was normal. No biopsy 
specimen was taken. 

Histologic sections of the liver biopsy specimen 
and orbital mass (Figs. 5 and 6) showed similar 
findings. The wedge of liver tumor showed cells 
arranged in cords, two to three cells wide. These 
trabeculae were ill-defined, but in places, a thin 
basement membrane could be discerned covering 
the bands of cells. Endothelial cells lined the sinus- 
es. The cells were variable in size, with large, 
hyperchromatic nuclei, prominent nucleoli, and 
abundant granular eosinophilic cytoplasm with 
areas of hyaline material, probably representing 
Mallory’s hyaline.!? No area of normal hepatic pa- 
renchyma accompanied the specimen. The orbital 





Fig. 5 (Lubin and associates). Liver biopsy show- 
ing the characteristic features of hepatoma; cords of 
atypical parenchymal cells with hyperchromatic nu- 
clei, and abundant granular eosinophilic cytoplasm. 
Mallory bodies are seen (arrowhead) (hematoxylin 
and eosin, x 470). 
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6 (Lubin and associates). 


Fig. 
showing the same features seen in Figure 5, but with 
somewhat more anaplastic appearing cells, more 
marked and atypical. Areas of basement membrane 
with endothelial cell lining can be seen (arrowhead) 
(Masson trichrome, x470). 


Orbital rial 


specimen showed more bizarre, variably sized cells 
than the liver nodule. More atypical mitoses were 
noted. Trabeculae were even less well defined, and 
there were only traces of basement membrane, with 
little evidence of an endothelial lining. Periodic 
acid-Schiff staining revealed the presence of glyco- 
gen granules. No bile staining was seen on either 
specimen, and there was no calcification of stroma. 
Electron microscopy was done on the orbital tumor, 
which showed abundant glycogen, mitochondria, 
and endoplasmic reticulum in the cytoplasm, and 
the presence of poorly defined basement mem- 
brane-lined sinuses with endothelial cells, confirm- 
ing the diagnosis of hepatoma. 

Palliative radiotherapy only was given. The pa- 
tient received 3,000 rads in two weeks to the right 
orbit. No chemotherapy was given at the patient’s 
request. The orbital mass regressed significantly 
after completion of the course of radiotherapy. 


DISCUSSION 


Although brain metastases from hepa- 
tocellular carcinoma are relatively com- 
mon and this tumor tends to metastasize 
to the flat bones of the jaw and skull, this 
case is unusual because it metastasized to 
the orbit. No evidence could be found by 
computed axial tomography scan, bone 
scan, or orbital roentgenography that this 
orbital mass originated from a bone me- 
tastasis. Erosion around the orbital rim 
was thought to be secondary to the ex- 
panding nature of the lesion. Although no 
histologically proven cases of this nature 
appear in published reports, we have re- 
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cently heard of a similar case from Hous- 
ton, Texas, with exophthalmos as the ini- 
tial symptom of a hepatoma (Richard T. 
May, M.D., personal communication, 
May 1978). 

Metastasis of tumors to the orbit occurs 
much less frequently than metastasis to 
the globe. Pathologic series by Hart,!® 
Jensen, and Bloch and Gartner! have 
confirmed the clinical observation that 
the incidence of involvement of metastat- 
ic carcinoma to the orbit is one-fifth that 
of metastatic carcinoma to the eye. In his 
survey of published reports, Rose! found 
only 51 reports of metastatic carcinoma to 
the orbit before 1965. Since 1950, 61 
patients with metastases to the orbit and 
eyelid have been described.!* In contrast, 
by 1936, Lemoine and McLeod!’ had 
already found 230 reports of patients with 
carcinoma metastatic to the eye. 

From another point of view, metastatic 
carcinoma rarely appears as an expanding 
lesion of the orbit producing exophthal- 
mos. In his series of 230 consecutive 
patients with exophthalmos, Moss!8 
found only one patient who had a meta- 
static carcinoma to the orbit. Silva!® re- 
ported a similar series of 300 consecutive 
patients with clinical exophthalmos. 
When surgical biopsy specimens were 
taken only seven of them had metastatic 
carcinoma (incidence = 2.3%). Reese,” in 
a series of 877 consecutive cases of orbital 
neoplasms, found 29 to be metastatic in 
nature (incidence = 3%). Henderson?! 
reported from the Mayo Clinic series 
(1948 to 1966) a total of 32 metastatic 
carcinomas among 465 orbital tumors (in- 
cidence = 7%). 

In 1953, Ingalls?? had 216 patients 
with tumors (and pseudotumors) of the 
orbit, and found three to be of metastatic 
origin. Spaeth,?* in a statistical analysis of 
170 cases of ocular malignancy, included 
four patients with ocular metastasis from 
distant primaries. Recently, Font and 
Ferry?4 studied 227 cases of carcinoma 
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metastatic to the eye and adnexae from 
the Armed Forces Institute of Pathology 
files, and among these cases, found 28 
that were metastatic to the orbit. The ratio 
of ocular to orbital involvement was 7:1 
(or an incidence of 12%). 

Most authors agree®!®?4 that the most 
frequent sites of origin for metastatic car- 
cinoma to the eye and ocular adnexae 
include the following: (1) breast, and (2) 
lung, with genitourinary tract and gastro- 
intestinal tract also common primary 
sites. However, a wide range of primary 
tumors may metastasize to the eye. The 
eye or orbit may not infrequently be the 
first site of malignant spread, and ocular 
symptoms occasionally precede the diag- 
nosis of primary tumor. In 60% (17 of 28) 
of cases in Font and Ferry’s series,?4 
orbital symptoms preceded the symptoms 
of the primary lesion. This was also true 
in our case. 

Font and Ferry?4 found immediate 
symptoms of orbital metastasis of carci- 
noma, in order of frequency, to include 
the following: exophthalmos, 75%; pain, 
29%; decreased vision, 29%; periorbital 
swelling, 25%; a visible mass, 21%; and 
ophthalmoplegia and diplopia, 18%. 
They found no preponderance of either 
left- or right-sided orbital metastases. 

Of the eye and adnexae, the orbit is the 
second most frequent site of involvement 
by metastatic carcinoma (after the posteri- 
or segment of the eye).?4 The orbital mus- 
cles are the usual site,2° and less common- 
ly, the orbital bones. 


SUMMARY 


A 69-year-old man with a history of 
cirrhosis of the liver had unilateral 
progressive proptosis without jaundice, 
abdominal pain, or gastrointestinal symp- 
toms. Results of laboratory and radio- 
graphic studies were also normal. Orbital 
biopsy revealed hepatocellular carcino- 
ma. Although hepatocellular carcinoma 
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has often been shown to metastasize to 
the brain and often to the flat bones of the 
skull, to the best of our knowledge, this is 
the first histologically proven case of hep- 
atoma metastatic to the orbit. 
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OPHTHALMIC MINIATURE 


The enemy were so frightened when they saw me, that they leaped 
out of their ships and swam to shore; I then took my tackling, and 
fastening a hook to the hole at the prow of each, I tied all the cords 
together at the end. While I was thus employed, the enemy dis- 
charged several thousand arrows, many of which stuck in my hands 
and face; and, besides the excessive smart, gave much disturbance 
in my work. My greatest apprehension was for mine eyes, which I 
should have infallibly lost, if I had not suddenly thought of an 
expedient. I kept, among other little necessities, a pair of spectacles, 
in a private pocket which, as I observed before, had escaped the 
Emperor’s searchers. These I took out, and fastened as strongly as I 
could upon my nose, and thus armed, went on boldly with my work, 
in spite of the enemy’s arrows, many of which struck against the 
glasses of my spectacles, but without any effect other than a little to 


discompose them. 


Johnathan Swift, A Voyage To Lilliput 


ORBITAL FINE NEEDLE ASPIRATION BIOPSY WITH B-SCAN GUIDANCE 


THOMAS C. SPOOR, M.D., JOHN S. KENNERDELL, M.D., ANDREW DEKKER, M.D., 
BRUCE L. JOHNSON, M.D., AND PAUL REHKOPF, C.C.E. 
Pittsburgh, Pennsylvania 


Fine needle aspiration biopsy has been 
used for the diagnosis of neoplasm in a 
variety of organs.’~® Recently, Schyberg? 
and Westman-Naeser and Naeser,® ap- 
plied this technique to orbital tumors. We 
have reported its successful use in pa- 
tients with a variety of orbital lesions,’ 
including the use of computed tomogra- 
phy scanning to accurately localize the 
aspirating needle tip, which is especially 
useful in neural tumors.!° We now report 
the expansion and simplification of this 
technique by using B-scan ultrasonog- 
raphy in directing fine needle aspiration 
biopsy of retrobulbar orbital neoplasms. 


METHODS 


The technique of fine needle aspiration 
biopsy using a fine-gauge needle has 
been described by Einhorn and Franzen,? 
and its modification for orbital biopsy, 
including using computed axial tomog- 
raphy imaging as a guide, was recently 
described, as used in our hospital.!® 

Ultrasound imaging is done with the 
Charles Ultrascan. This instrument dis- 
plays a real time B-scan ultrasonic image 
that allows the physician to observe the 
tip of the aspirating needle as it advances 
and enters the tumor, at which time the 
aspiration is performed.!° 

Fine needle aspiration biopsy allows 
preparation of cytologic smears that are 
stained with the Papanicolaou technique 
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or hematoxylin and eosin. Also, hematox- 
ylin and eosin stained histologic slides 
can be prepared from paraffin blocks (cell 
blocks) derived from wire extraction of 
the remaining fine needle contents.? 

To date, 24 fine needle aspiration biop- 
sy specimens have been done from 20 
patients; that is, including eight from the 
optic nerve tumors. Ultrasonic imaging 
has only been used in recent cases. 


CASE REPORTS 


Case 1—An 84-year-old woman had a 6-mm left 
proptosis resulting from a superotemporal retrobul- 
bar orbital mass. She had no visual or oculomotor 
dysfunction. A computed axial tomography scan 
showed a large superotemporal orbital tumor ex- 
tending nearly to the orbital apex (Fig. 1). There 
were no osseous abnormalities in plain skull x-ray 
films and tomograms. The irregularly contoured 
dense mass was clearly visible with B-scan ultraso- 
nography (Fig. 2). Because of the patient’s age and 
reluctance to undergo surgery, we decided to do fine 
needle aspiration biopsy directed by B-scan sono- 





Fig. 1 (Spoor and associates). Case 1. Computed 
axial tomography scan American Science and Engi- 
neering 510 matrix showing a superior mass in the 
right orbit. 
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Fig. 2 (Spoor and associates). Case 2. B mode 
ultrasonogram (ultrascan) showing acoustically ho- 
mogeneous (sonolucent) mass in supero-orbit. 


graphic imaging. After needle localization in the 
mass (Fig. 3), a specimen was aspirated and exam- 
ined cytologically. Atypical sheets of well differen- 
tiated lymphocytes were seen in the aspirate (Fig. 4) 
compatible either with lymphoid hyperplasia or 
well-differentiated malignant lymphoma. 

On systemic evaluation, malignant lymphoma, 
lymphocytic type, was found in the bone marrow 
biopsy. Treatment consisted of radiation (3,000 rads 
in ten divided doses) to the orbit combined with 
chemotherapy. 

One month after treatment, the proptosis re- 
gressed, and no evidence of orbital lymphoma was 
apparent, including a normal computed axial tomog- 
raphy scan. 

Case 2—A 54-year-old man had a one-week histo- 
ry of slowly decreasing vision in his right eye. He 
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Fig. 4 (Spoor and associates). Case 1. Cell block of 
fine needle aspiration biopsy with group of well 
differentiated lymphocytes and a few red blood 
cells. Inset, Smear with a few well-differentiated 
lymphocytes (hematoxylin and eosin, X788; inset, 
Papanicolaou stain, X788). 


ORBITAL FINE NEEDLE ASPIRATION BIOPSY 





B-scan 


3 (Spoor and associates). Case 2. 
ultrasonogram showing biopsy needle tip (arrow) in 
tumor mass. 


Fig. 


had a 1 '/2-year history of acute myelogenous leuke- 
mia presently in remission. He was being treated 
with a regimen consisting of vincristine, cyclophos- 
phamide (Cytoxan), and daunorubicin (Dauno- 
mycin) at bimonthly intervals. Examination dis- 
closed visual acuity of hand motions, an afferrent 
pupillary defect, absent color vision, a marked visu- 
al field loss, and restriction of extraocular motility. 
The optic disk, posterior pole, and peripheral fun- 
dus were normal. Visual acuity rapidly deteriorated 
to no light perception in the right eye. 

An enlarged optic nerve was detected by B-scan 
ultrasonography and was confirmed by computed 
axial tomography scanning. A cytologic specimen of 
the right optic nerve was obtained by aspiration, 
under sonographic guidance. 

Typical blast cells were seen in the aspirate, com- 
patible with acute myelogenous leukemia (Fig. 5), 
indicating leukemic invasion of the optic nerve. 
The patient was treated with local radiation therapy 
and systemic chemotherapy. There was subsequent 
improvement in extraocular motility and alleviation 
of pain, but no improvement in visual acuity. 

Case 3—A 57-year-old woman with known carci- 
noma of the breast was referred for evaluation of 
decreased visual acuity, diplopia, and proptosis. A 
computed axial tomography scan showed a postero- 
lateral right orbital mass that was also detected with 
B-scan ultrasonography. Because of the patient's 
debilitated state, we attempted to confirm the clini- 
cal impression of metastatic disease with fine needle 
aspiration biopsy directed by using B-scan sono- 
graphic imaging, which was done successfully 
(Fig. 6). 


DISCUSSION 


These cases show the usefulness of fine 
needle aspiration biopsy localized with 
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Fig. 5 (Spoor and associates). Case 2. Cell block of 
fine needle aspiration biopsy with group of blast 
cells of the myeloid series with high nucleus/ 
cytoplasm ratio and folded nuclei. Left inset, smear 
stained with Papanicolaou stain. Clumped and ir- 
regular chromatin is seen. Right inset, air-dried and 
Wright-stained smear. Note cells with large folded 
nuclei with rim of amphophilic cytoplasm (hema- 
toxylin and eosin, x788; insets, x 1,750). 


B-scan sonographic imaging in obtaining 
a cytologic diagnosis in distinctly differ- 
ent deep orbital tumors, where proper 
diagnosis has varied clinical implica- 
tions. 

The fine needle aspiration biopsy diag- 
nosis of possible malignant lymphoma in 
the orbit that was made in Case 1 pre- 
vented the risk of exploratory surgery in 
an elderly woman. This allowed institu- 
tion of appropriate clinical evaluation 
and treatment. The cytopathologist may 
not be able to distinguish between a well- 
differentiated malignant lymphoma or be- 
nign lymphoid hyperplasia, as in this 
case; the treatment, however, for the or- 
bital manifestations of either entity in our 
hands is the same; that is, radiation ther- 
apy. 

The patient with leukemia (Case 2) was 
ostensibly in remission and under close 
medical supervision. Our patient had a 
clinical appearance of retrobulbar neuri- 
tis (presumed ischemic), which rapidly 
progressed to total visual loss and an 
immobile globe in the absence of other 
ocular signs. Such isolated orbital in- 
volvement has not been seen in a large 


Fig. 6 (Spoor and associates). Case 3. Cell block of 
fine needle aspiration biopsy with group of neoplas- 
tic cells with bubbly cytoplasm and a distinctly 
glandular pattern consistent with adenocarcinoma. 
Inset, Neoplastic cells in smear with irregular nuclei 
and large nucleoli, diagnostic of malignant cells 
(hematoxylin and eosin, X788; inset, Papanicolaou, 
stain, <x 788). 


series of reported leukemic patients.” 
Ocular and neurologic changes are 
known to occur during periods of remis- 
sion after treatment.!2 The occurrence of 
optic nerve and motility disorders, how- 
ever, in the absence of choroidal involve- 
ment, is rare. Several authors have 
stressed the importance of rapid diagno- 
sis and prompt radiation therapy in pre- 
serving vision in patients with leukemic 
infiltration of the optic nerve,!*!2 which 
must be differentiated from visual loss 
and motility disturbances secondary to 
chemotherapy.!* The combination of fine 
needle aspiration biopsy and B-scan ul- 
trasonography enabled us to obtain a tis- 
sue diagnosis, albeit too late to save the 
patient’s vision. 

Case 3 represents a debilitated patient 
with a known primary adenocarcinoma of 
the breast, with visual loss and an 
obvious orbital mass lesion. Although 
breast carcinoma is known to metastasize 
to the orbit, fine needle aspiration biopsy 
enabled us to confirm our clinical impres- 
sion‘ and rule out a more immediately 
treatable lesion, without exploratory or- 
bital surgery. 

We have previously reviewed? in detail 
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the merits and limitations of fine needle 
aspiration biopsy in orbital disease and 
the cytologic criteria needed to determine 
malignancy with this technique. We have 
also reported the value of fine needle 
aspiration biopsy guided by computed 
axial tomography scanning to localize the 
aspirating needle tip accurately.1° The 
use of B-scan ultrasonography simplifies 
this technique in accessible midorbital 
retrobulbar lesions to the extent that it can 
be accomplished as an office procedure. 
Incisional biopsy is easy to accomplish in 
eyelid tumors, but more difficult, with 
increased risk, in deeper orbital tumors. 

Fine needle aspiration biopsy of extra- 
conal retrobulbar masses can be done 
without computed tomography or ultra- 
sonic guidance. In deeper intraconal 
masses, however, their location must be 
determined to insure accurate placement 
of the aspirating needle. Our cases show 
that such localization and placement can 
be accurataly done by sonographic imag- 
ing. More precise localization is possible 
with computed axial tomography scan- 
ners; but this is time consuming, expen- 
sive, and requires more personnel. We 
still recommend computed axial tomog- 
raphy imaging for biopsy of neural tu- 
mors in blind eyes and deeply situated 
orbital masses because of the limitation of 
ultrasonic imagery in that area. B-scan 
imaging enables the physician to rapidly 
and accurately perform fine needle aspi- 
ration biopsy of mid and anterior orbital 
tumors with close cooperation of a skilled 
cytopathologist and an ophthalmic pa- 
thologist. 

None of the three patients described 
had complications secondary to fine nee- 
dle aspiration biopsy. 
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SUMMARY 


In three patients we used B-scan ultra- 
sonography to guide the placement of an 
aspirating needle, which allowed rapid 
and accurate cytologic diagnosis of retro- 
bulbar orbital neoplasms. This technique 
spares the patient the greater cost, incon- 
venience, and morbidity of more invasive 
procedures. 


REFERENCES 


1. Kline, T. S., and Neal, H. S.: Needle aspiration 
biopsy. A critical appraisal. J.A.M.A. 239:36, 1978. 

2. Frable, W. J.: Thin-needle aspiration biopsy. 
Am. J. Clin. Pathol. 65:168, 1976. 

3. Einhorn, J., and Franzen, S.: Thin-needle bi- 
opsy in the diagnosis of thyroid disease. Acta 
Radiol. 58:321, 1962. 

4. Schour, L., and Chu, E. W.: Fine needle aspi- 
ration in the management of patients with neoplastic 
disease. Acta Cytol. 18:472, 1974. 

5. Golub, G. R., and Lefemine, A. A.: Multiple 
malignancies in lymphoproliferative disorder diag- 
nosed by needle aspiration biopsy of pulmonary 
lesions. Cancer 23:725, 1969. 

6. Martin, H. E., and Ellis, E. B.: Biopsy by nee- 
dle puncture and aspiration. Ann. Surg. 92:169, 
1930. 

7. Schyberg, E.: Fine needle biopsy of orbital 
tumours. Acta Ophthalmol. (Suppl.) 125:11, 
1975. 

8. Westman-Naeser, S., and Naeser, P.: Tumors of 
the orbit diagnosed by fine needle biopsy. Acta 
Ophthalmol. 56:969, 1978. 

9. Kennerdell, J. S., Dekker, A., Johnson, B., and 
Dubois, P. J.: Fine needle aspiration biopsy. A re- 
port of its use in orbital tumors. Arch. Ophthalmol. 
97:1315, 1979. 

10. Dubois, P. J., Kennerdell, J. S., Rosenbaum, 
A. E., Dekker, A., Johnson, B. R., and Swink, C. A.: 
Computed tomographic localization of fine needle 
aspiration biopsy of orbital tumors. Radiology 
131:149, 1979. 

11. Walsh, F. B., and Hoyt, W. F.: Clinical 
Neuro-ophthalmology, vol. 3, 3rd ed. Baltimore, 
Williams and Wilkins Co., 1969, p. 2317. 

12. Allen, R. A., and Straatsma, B. R.: Ocular in- 
volvement in leukemia and allied disorders. Arch. 
Ophthalmol. 66:490, 1961. 

13. Albert, D. M., Wong, V. G., and Henderson, 
E.: Ocular complications of vincristine therapy. 


Arch. Ophthalmol. 78:709, 1967. 


COMPUTED TOMOGRAPHY AND ANGIOGRAPHY IN THE 
DIAGNOSIS OF SUPRASELLAR MASS LESIONS 


NICHOLAS Kokoris, M.B.B.CH., LEWIS M. ROTHMAN, M.D., 
AND ARTHUR H. WOLINTz, M.D. 


Brooklyn, New York 


We describe herein four cases in which 
the differentiation between a noncalcified 
suprasellar aneurysm and tuberculum 
meningioma, and a calcified suprasellar 
aneurysm and a craniopharyngioma, 
could not be determined by computed 
tomography scan alone. Cerebral angiog- 
raphy clearly showed both aneurysms. 


CASE REPORTS 


Case 1—A 70-year-old woman had visual impair- 
ment in the left eye of two to three months’ duration. 
Examination revealed best corrected visual acuity of 
R.E.: 6/12 (20/40) and L.E.: 3/60 (8/200). Impair- 
ment of color perception in the left eye was evident. 
Results of visual field examination were normal in 
the right eye, but revealed a central scotoma and an 
inferior altitudinal visual field defect in the left eye. 
Results of ophthalmoscopic examination were nor- 
mal in the right eye and revealed optic atrophy in the 
left eye. Plain skull films and optic foramen views 
were unrevealing. Computed tomography scan re- 
vealed a well-circumscribed homogeneously en- 
hancing suprasellar mass arising just medial to the 
left anterior clinoid (Fig. 1, top). Cerebral angiogra- 
phy showed a large aneurysm (4 x 4 x 4 cm) arising 
from the left internal carotid artery just distal to the 
origin of the ophthalmic artery (Fig. 1, bottom). 
Surgery was not performed. 

Case 2—A 67-year-old woman had progressive 
visual impairment. She reported decreased vision in 
the left eye since childhood and recent decrease in 
vision in the right eye for four to five months before 
examination. Examination revealed best corrected 
visual acuity of R.E.: 1/60 (3/200) and L.E.: 6/60 
(20/200). No impairment of color perception was 
evident. An afferent pupillary defect in the right eye 
was noted. Visual field examination revealed an 
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altitudinal depression in the right eye superiorly 
associated with more significant depression in the 
superior temporal quadrant. Visual field on the left 
revealed depression of the superior temporal quad- 
rant, particularly with red targets. On ophthalmo- 
scopic examination there was pallor of the optic 
disks bilaterally. Plain skull films were unrevealing. 
Computed tomography scan revealed a round region 
of increased density in the anterior suprasellar re- 
gion that enhanced uniformly (Fig. 2). Angiography 
showed an avascular extra-axial mass located just 
above the tuberculum sella. At surgery, a large 
tuberculum and diaphragma sella meningioma was 
removed. The optic nerves were raised and the optic 
chiasm was displaced posteriorly by the tumor. 
Postoperatively both visual acuity and visual field 
function improved. 

Case 3—A_ 53-year-old-woman had progressive 
loss of vision bilaterally of several months’ duration. 
Complete blindness in the left eye and a temporal 
visual field defect in the right eye were noted. Plain 
skull films showed a curvilinear calcification in the 
supra- and retrosellar region (Fig. 3). Computed 
tomography scan revealed a large area of calcifica- 
tion in the posterior suprasellar region (Fig. 4, left). 
After intravenous contrast injection, enhancement of 
the anterior part of the lesion with a persistent area 
of isodensity in the center was noted (Fig. 4, right). 
Carotid angiography showed a large, partially 
thrombosed aneurysm of the carotid artery (Fig. 5). 
The aneurysm was ligated at surgery and the throm- 
bus was evacuated. Postoperatively the patient de- 
veloped a transient right hemiparesis and mild 
aphasia from which she partially recovered. No 
change in visual fields or visual acuity was noted. 

Case 4—A 47-year-old woman had a one-year 
history of frontal headaches and blurred vision. 
Examination revealed a bitemporal visual field de- 
fect and papilledema. Visual acuity was R.E.: 6/15 
(20/50) and L.E.: 6/60 (20/200). Results of plain film 
examination of the skull were normal. Linear tomog- 
raphy showed faint stippled suprasellar calcifica- 
tion. Computed tomography scan showed a round 
nonhomogeneously enhancing suprasellar mass 
with areas of calcification noted on the precontrast 
scan (Fig. 6). Cerebral angiography revealed an 
avascular suprasellar mass. At surgery, a craniopha- 
ryngioma was removed. No significant clinical 
change was noted postoperatively, 


DISCUSSION 


Numerous reports concerning the use- 
fulness and sensitivity of computed scan- 
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Fig. 1 (Kokoris, Rothman, and Wolintz). Case 1. Giant intracranial aneurysm (noncalcified). Precontrast 
inced scans show a large homogeneously enhancing suprasellar 
bottom left) and lateral (bottom right) left carotid 
carotid artery just distal to the origin of the 


(top left) and postcontrast (top right) enh 
mass adjacent to the left anterior clinoid. Anteroposterior ( 
angiogram reveal the aneurysm arising from the internal 
ophthalmic artery. 





Fig. 2 (Kokoris, Rothman, and Wolintz). Case 2. 
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Tuberculum and diaphragma sella meningioma. 


Precontrast (left) and postcontrast (right) enhanced scans again showing a round homogeneously enhancing 


suprasellar mass similar in appearance to Case 1. 


ning in the examination of suprasellar 
lesions! attest to the overall efficiency of 
the technique as a highly useful screening 
procedure for patients with neuro-oph- 
thalmologic disorders. Our cases show 
that the density characteristics, contrast 
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Fig. 3 (Kokoris, Rothman, and Wolintz). Case 3. 
Giant intracranial aneurysm (partially thrombosed 
and calcified). Lateral skull film shows curvilinear 
retro- and suprasellar calcification. 





enhancement, and border configuration 
of suprasellar giant aneurysms, meningi- 
oma, and craniopharyngioma may be 
identical in the current state of computed 
tomography scanning. Thus, we believe 
further study is necessary in these pa- 
tients. 

Noncalcified aneurysms generally have 
slightly higher density than brain, are 
sharply contoured, and enhance uniform- 
ly. These same characteristics may apply 
equally to noncalcified meningiomas. Su- 
prasellar extension of chromophobe ade- 
nomas may have a similar configuration. 
Plain x-ray and geometric tomography 
generally show characteristic sella chang- 
es in the chromophobe adenomas and aid 
in the differentiation of pituitary tumors 
from purely suprasellar lesions. 

On computed tomography calcified an- 
eurysms share the same quality of well 
defined borders, but additionally show 
sharply circumscribed or punctate areas 
of high density reflecting the partial calci- 
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Fig. 4 (Kokoris, Rothman, and Wolintz). Case 3. Precontrast (left) and postcontrast (right) enhanced scans 
show a large partially calcified nonhomogeneously enhancing suprasellar mass. The nonenhancing central 
portion represents noncalcified thrombus. 





Fig. 5 (Kokoris, Rothman, and Wolintz). Case 3. Anteroposterior (left) and lateral (right) left carotid 
angiograms show the aneurysm arising from the carotid bifurcation and extending medially. The throm- 
bosed posterior portion of the aneurysm is not filled with contrast and is outlined by the displaced anterior 


choroidal artery (arrows). 
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Fig. 6 (Kokoris, Rothman, and Wolintz). Case 4. Craniopharyngioma (partially calcified). Precontrast (left) 
and postcontrast (right) enhanced scans show a partially calcified nonhomogeneously enhancing round 


midline suprasellar mass. 


fication of these lesions. Contrast en- 
hancement is less homogeneous because 
of the presence of the calcification as well 
as the frequent occurrence of thrombotic 
material within all or a portion of the 
aneurysm. In a completely thrombosed 
aneurysm there may be no contrast en- 
hancement or enhancement limited to the 
periphery, falsely suggesting a cystic 
mass. Enhancement in the periphery is 
thought to represent the vasa vasorum of 
the aneurysm wall.? 

The presence of calcification and non- 
homogeneity of contrast enhancement 
thus simulates the appearance of cranio- 
pharyngioma on computed tomography .4 
Calcified meningiomas and pituitary ade- 
nomas may also share these characteris- 
tics.* 

Angiography is the most reliable means 
of defining the presence of aneurysms, 
whereas computed tomography may be of 
considerable help in defining the full 
extent of those partially or completely 


thrombosed lesions as shown by Case 3. 
In view of the nonspecificity of computed 
tomography scanning, cerebral angiogra- 
phy remains an important means of exam- 
ining patients with enhancing calcified or 
noncalcified suprasellar mass lesions. 


SUMMARY 


We studied four cases in which the 
differentiation between a noncalcified su- 
prasellar aneurysm and tuberculum men- 
ingioma, and a calcified suprasellar aneu- 
rysm and craniopharyngioma, could not 
be established by computed tomography 
scan alone. Cerebral angiography clearly 
showed both aneurysms. 
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OPHTHALMIC MINIATURE 


But I think that the influence which finally determined the 
character of my detective stories, and incidentally the character of 
John Thorndyke, operated when I was working at the Westminster 
Ophthalmic Hospital. There I used to take the patients into the dark 
room, examine their eyes with the ophthalmoscope, estimate the 
errors of refraction, and construct an experimental pair of spectacles 
to correct those errors. When a perfect correction had been arrived 
at, the formula for it was embodied in a prescription which was sent 
to the optician who made the permanent spectacles. 


R. Austin Freeman, 
Meet Dr. Thorndyke 


MALIGNANT GLIOMAS OF THE OPTIC NERVE PATHWAYS 
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AND DAVID ZORUB, M.D. 


Pittsburgh, Pennsylvania 


Malignant gliomas of the optic nerve 
pathways are rare in adults,'-2 and differ 
from benign optic gliomas that occur in 
childhood and are considered by some to 
be hamartomas with self-limiting growth 
and morbidity. 13-4 

Adult optic glioblastomas are aggres- 
sive, causing rapid visual deterioration 
and subsequent death. They are rarely 
diagnosed before craniotomy or autop- 
sy.}>5 Hoyt and associates! examined 
the clinical and pathologic nature of 
this tumor and defined a characteristic 
syndrome consisting of the following: (1) 
occurrence in middle-aged men; (2) initial 
signs and symptoms resembling optic 
neuritis; (3) blindness in two to four 
months; (4) death in six to nine months. 

Recent reports indicate that this tumor 
can occur with visual loss in older indi- 
viduals of either sex despite normal oph- 
thalmologic and neuroradiologic re- 


sults.2> We describe herein five cases of 


malignant optic pathway gliomas, from a 
single institution, all diagnosed before 
death. We compared the clinical courses 
and pathologic features with those in 
other series. 


MATERIAL AND METHODS 


Biopsy specimens from four cases were 
examined. In three patients (Cases 2-4), 
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fragments for paraffin embedding tech- 
niques were fixed in buffered 10% for- 
malin; sections were stained with hema- 
toxylin and eosin, and studied by light 
microscopy. 

In one patient (Case 5) the biopsy spec- 
imen from the left optic nerve was fixed in 
Karnovsky (4% paraformaldyhyde and 
2% glutaraldehyde in Sorenson’s buffer) 
and embedded in plastic for ultrastructur- 
al studies. Plastic-embedded sections (1) 
stained with toluidine blue were studied 
by light microscopy. Ultrathin sections 
were mounted in 240-hole copper grids, 
stained with lead citrate and uranyl ace- 
tate, and observed in a Philips 200 elec- 
tron microscope. 


CASE REPORTS 


Case 1—A 69-year-old woman complained of bi- 
laterally blurred vision in December 1970. Results 
of ophthalmologic examination were normal except 
for the visual acuity, which was R.E.: hand motions 
and L.E.: 6/60 (20/200). The left eye was amblyopic. 
Skull x-rays and brain scan were normal. The patient 
was treated with systemic prednisone. One month 
later, she was referred for examination. Examination 
revealed visual acuity of R.E.: hand motions and 
L.E.: 6/60 (20/200) with marked dyschromatopsia. A 
right inferior, total altitudinal fixation defect was 
present as was a left inferior, dense paracentral 
scotoma. A right afferent pupillary defect was pres- 
ent. The fundus and optic disks appeared normal 
bilaterally. A tentative diagnosis of right ischemic 
optic neuritis was made. Two months later, the right 
eye was amaurotic and visual acuity in the left eye 
remained 6/60 (20/200). Optic disks and fundi re- 
mained normal. A corrected sedimentation rate was 
15 mm/hr. X-rays of the skull and optic foramen 
were normal. The sella turcica was somewhat en- 
larged and demineralized, suggesting an infrasellar 
mass. Bilateral carotid angiograms were normal. 
Pneumoencephalography showed an extrinsic im- 
pression of the anterior right third ventricle, sug- 
gesting a small suprasellar mass. 

Exploratory craniotomy revealed a smooth en- 
largement and a red-gray discoloration of the optic 
nerves and chiasm. Histologic examination of a 
biopsy specimen confirmed the operative impres- 
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sion of a malignant astrocytoma. There was no 
evidence for extension beyond the optic nerve path- 
ways. 

Postoperatively, the chiasmal region was irradiat- 
ed (5,000 rads during five weeks). Vision continued 
to deteriorate. She was totally blind eight months 
after her initial examination and died a few months 
later. Permission for autopsy was not granted. The 
histopathologic specimen was not available for ex- 
amination. 

Case 2—A 64-year-old woman was referred for 
examination in March 1975 for progressive bilateral 
visual dysfunction attributed to venous stasis reti- 
nopathy. Two weeks before referral, examination 
revealed decreased vision and a hemorrhagic 
papillopathy in the left eye. Skull x-rays, brain scan, 
electroencephalogram, and lumbar puncture were 
reported as normal. 

Our initial examination revealed visual acuity was 
R.E.: 6/60 (20/200) and L.E.: light perception. The 
pupils were sluggishly reactive. Ophthalmoscopic 
examination revealed bilateral disk edema and an 
appearance similar to venous stasis retinopathy. 
Skull x-rays and bilateral carotid arteriograms were 
normal. Pneumoencephalography revealed blunting 
of the anterior recess of the third ventricle by a 
suprasellar mass. 

Craniotomy revealed swelling and discoloration 
of the optic nerves and chiasm with extension to the 
adjacent hypothalmus. A biopsy was performed. 

Histopathologic examination revealed a highly 
cellular, malignant neoplasm, composed of atypical, 
bizarre astrocytes with giant cells and occasionally 
spindle-shaped and multi-polar astrocytes with 
pleomorphic and hyperchromatic nuclei. Disrupted 
myelin sheaths and axons were present within the 
neoplastic elements (Fig. 1). The diagnosis of malig- 
nant astrocytoma was made. 

Postoperatively, she was treated with radiation 
therapy. She was totally blind one month after the 
onset of her visual symptoms. Dementia and lethar- 
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gy followed and she died nine months after the 
onset of symptoms. Autopsy was not permitted. 

Case 3—A 59-year-old man was first examined in 
March 1978 three weeks after the onset of bilateral 
blurred vision. No other ocular symptoms were 
noted. General health was excellent except for 
adult-onset diabetes mellitus which was well con- 
trolled with oral hypoglycemics. 

Visual acuity on initial examination was R.E.: 
hand motions and L.E.: 6/60 (20/200) with marked 
dyschromatopsia. Visual fields revealed bilateral in- 
ferior altitudinal defects with loss of fixation. An 
afferent pupillary defect was present in the right eye. 
Motility was normal. The optic disks appeared nor- 
mal. The arterioles were slightly attenuated; the 
fundi were otherwise unremarkable. 

Skull x-rays were normal. Computed axial tomo- 
graphy revealed an enhancing mass in the sellar 
region. This was confirmed by carotid angiography. 
The mass was believed to be a meningioma. At 
craniotomy, the optic nerves and chiasm appeared 
enlarged and elevated. Examination of a biopsy 
specimen from the region of the chiasm revealed a 
moderately cellular tumor with numerous foci of 
mucoid degeneration with frequent hyperchromatic, 
bizarre, malignant glial cells (Fig. 2). 

The patient was blind four weeks after the onset 
of his visual symptoms and he died six months later. 
Permission for autopsy was not granted. 

Case 4—A 64-year-old man was referred to us in 
April 1978 with a three-week history of pain and loss 
of vision in the right eye. Neuro-ophthalmologic 
examination revealed an amaurotic right eye with an 
afferent pupillary defect, 3 mm of proptosis, and a 
right lateral rectus palsy. Visual acuity was 6/12 
(20/40) in the left eye with mild dyschromatopsia. 
The left visual field was normal. Ophthalmoscopic 
examination of the right eye revealed a markedly 
edematous disk and hemorrhagic retinopathy with 
attenuation of the arterioles. The left fundus was 
unremarkable. Computed axial tomography re- 


Fig. 1 (Spoor and associates). 
Case 2. Photomicrograph showing a 
poorly differentiated glial neoplasm 
with numerous malignant multinu- 
cleated giant cells. Atypism and 
pleomorphism of glial elements are 
obvious (hematoxylin and eosin, 
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vealed an enlarged right optic nerve. Tomograms of 
the optic foramina were normal. Three weeks later, 
visual acuity in the left eye decreased to 6/15 (20/50) 
and the visual fields revealed both a peripheral and 
central superior temporal defect. 

A fine needle aspiration biopsy of the enlarged 
right optic nerve under computed axial tomography 
visualization disclosed cytologic evidence of a ma- 
lignant astrocytoma. The right orbit was subse- 
quently explored through a medial orbitotomy. The 
optic nerve was markedly enlarged and violaceously 
discolored. A biopsy was performed. 

Histopathologic examination showed a scantily 
cellular neoplasm composed of sparsely located 
spindle-shaped, astrocytic cells with irregular, mild 
pleomorphism, and moderate hyperplasia of blood 
vessels (Fig. 3). No Rosenthal fibers were evident. 

Postoperatively, the left optic nerve and chiasm 
were irradiated and the patient was treated with 
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Fig. 2 (Spoor and associates). 
Case 3. Photomicrograph showing 
an anaplastic astrocytoma contain- 
ing numerous foci of mucoid de- 
generation. Frequent hyperchroma- 
tic, bizarre malignant glial cells are 
seen (hematoxylin and eosin, 
x 250). 


systemic prednisone. Visual acuity in the left eye 
improved initially to 6/9 (20/30). Subsequently, vis- 
ual acuity and visual field rapidly deteriorated in the 
left eye and the left optic nerve became atrophic. 
Total occlusion of the retinal arterioles and venules 
developed in the right eye, followed by rubeosis of 
the iris and marked increase of intraocular pressure, 
necessitating cyclocryotherapy for relief of pain. 
Six months after the onset of visual symptoms, he 
was totally blind. Seizures, dementia, and hypergly- 
cemia developed and death occurred three months 
later. Permission for autopsy was not granted. 
Case 5—A 60-year-old woman was referred to us 
in August 1978 with a three-week history of rapidly 
decreasing vision and bifrontal headaches. Medical 
history revealed mild hypertension and adult onset 
diabetes mellitus. Results of neurologic examina- 
tion, including an electroencephalogram and com- 
puted axial tomography before referral were normal. 


Fig. 3 (Spoor and associates). 
Case 4. This tumor is composed of 
elongated, spindle-shaped hyper- 
chromatic astrocytes. Relative 
abundant intercellular glial pro- 
cesses are seen within neoplastic 
elements (hematoxylin and eosin, 
x 250). 
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Initial ophthalmologic examination revealed visual 
acuity of counting fingers in both eyes and marked 
dyschromatopsia. There was a dense central scoto- 
ma with peripheral constriction in the right eye and 
a total inferior altitudinal defect with loss of central 
fixation in the left eye. Pupils were equal but slug- 
gishly reactive. Results of slit-lamp examination and 
intraocular pressures were normal as was ocular 
motility. 

Ophthalmoscopic examination revealed minimal 
background diabetic retinopathy and normal optic 
disks in both eyes. The sedimentation rate was 49 
mm. Temporal artery biopsy specimens were nor- 
mal. Skull x-rays and computed axial tomography 
were normal. A trial of systemic prednisone relieved 
the headaches and it subjectively improved vision. 
Subsequently, visual acuity and visual fields pro- 
gressively deteriorated. Minimal pallor of the disks 
became evident. 

An electroretinogram was normal. Repeat en- 
hanced computed axial tomography (American Sci- 
ence and Engineering 512 matrix) with coronal 
sectioning was normal. Visually evoked response 
was markedly diminished bilaterally. Polytomog- 
raphy of the optic foramina and sella turcica was 
also normal. Bilateral carotid angiography, metri- 
zamide cisternography, and pneumoencephalo- 
graphy with midline tomography were also normal. 

Visual acuity and visual fields continued to deteri- 
orate and pupillary responses became amaurotic. 
The chiasmal and prechiasmal regions were ex- 
plored through a right frontal craniotomy. At crani- 
otomy, the optic nerves and chiasm appeared grossly 
normal, although the left optic nerve was questiona- 
bly distended. A biopsy specimen was taken of the 
left optic nerve. The’specimen was characteristic of 
a highly cellular malignant neoplasm composed of 
atypical, bizarre astrocytes with disrupted myelin 
sheaths and axons within neoplastic elements 
(Fig. 4). 


Postoperative irradiation treatment was given. 
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The patient was blind two months after her initial 
visual symptoms and she died four months later. 


DISCUSSION 


Since Hoyt and associates! defined the 
syndrome of malignant glioma of the 
optic nerve pathway, six additional cases 
have been reported.>5-77 In our five cases 
as in previous cases, the initial diagnoses 
were erroneous. All five cases were diag- 
nosed by surgical exploration; four by 
craniotomy and one by fine needle aspira- 
tion biopsy of the enlarged optic nerve 
under computed axial tomography.® This 
diagnosis was subsequently confirmed by 
open biopsy of the optic nerve via a 
medial orbitotomy. 

After reviewing our cases and those 
previously reported, we found that ma- 
lignant optic gliomas do not appear to 
comprise a remarkably uniform neuro- 
ophthalmologic entity as previously re- 
ported.! 

Our patients ranged in age from 59 to 
65 years (average, 63.4 years). Three were 
women and two were men. These data 
combined with those previously pub- 
lished}-2-5-7-9-10 gave a total of 26 patients 
whose ages ranged from 22 to 79 years 
(average, 51.9 years). Of these 26, 15 were 
men and 11 were women. Our series did 





Fig. 4 (Spoor and associates). 
Case 5. Photomicrograph revealing 
numerous disrupted myelin sheath 
intermingling with bizarre, atypical 
astrocytes. Plastic-embedded tissue 
(toluidine blue, x 250). 
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not show the marked statistical tendency 
for middle-aged men, as previously de- 
scribed. 

Visual loss in our patients was rapid 
and unrelenting; with blindness ensuing 
in a matter of months (average, 3.6; range, 
one to eight months) and death following 
shortly thereafter. This sequence of 
events and rapid course is similar to that 
described by others.1-25—7-9-10 

Our patients all had blurred or dim- 
ming vision as the initial symptom, bi- 
laterally in four of the five. Bilateral in- 
volvement has been reported by others,25 
although initial monocular involvement 
has been described as characteristic. 17910 
As in other reports, periorbital pain was a 
common early symptom in our patients. 
Table 1 shows the initial ocular findings 
in our patients and those previously 
reported.1-2-5—7-9-10 There is an equal inci- 
dence of unilateral and bilateral visual 
dysfunction as the initial symptom. It was 
also evident that optic disk edema was 
present on initial ophthalmologic exami- 
nation in slightly over one half of these 
patients. Three of our patients and all of 
Harper and Stewart-Wynne’s® patients 
had nearly normal appearing disks and 
fundi throughout their illness. 

The failure of these patients to develop 
disk edema and venous stasis probably 
results from a tumor located more central- 
ly in the anterior visual pathways. Our 
three patients with normal fundi (Cases 


TABLE 1 


INITIAL OCULAR FINDINGS IN 18 PATIENTS 
WITH MALIGNANT GLIOMAS OF THE 
AFFERENT VISUAL PATHWAY 











Initial Symptom No. Percent 
Decreased Vision 18 100 
Unilateral 9 50 
Bilateral 9 50 
Disk 
Edema 10 55.5 
Normal or mild atrophy 8 44.5 
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1, 3, and 5) all had bilateral severe visual 
dysfunction and bilateral inferior altitu- 
dinal visual field defects with loss of 
central vision. 

Table 2 relates the visual field defects 
found in 13 patients to the ophthalmo- 
scopic appearance of their optic disks. 
Those patients with optic disk edema in 
one eye and a normal appearing contralat- 
eral disk, had dense central defects in the 
eye with the edematous disk, and a con- 
tralateral temporal hemianopia, progress- 
ing to involve central visual acuity. Those 
patients with similar defects and bilater- 
ally normal optic disks probably had 
tumors originating more centrally in the 
optic nerve or chiasm. 

Two patients (Harper and Steward- 
Wynne’s® Cases 2 and 3) with homony- 
mous hemianopia had extensive involve- 
ment of their cerebral hemispheres with 
tumor and appropriate neurologic defi- 
cits. Their fundi were normal. Autopsy 
showed infiltration of the optic tract, 
chiasm, and right cerebral hemispheres. 

One of our patients (Case 4), had exten- 
sive ocular and orbital involvement: 
proptosis, conjunctival chemosis, oph- 
thalmoplegia, optic disk swelling, central 
retinal vein occlusion, ischemic signs of 
the anterior segment, and hemorrhagic 
glaucoma. At orbitotomy, the intraorbital 
optic nerve was enlarged, violaceously 
discolored, and involved with tumor. A 
similar case has been described.” 

Table 3 summarizes ocular and orbi- 
tal complications reported in 26 malig- 
nant gliomas of the optic nerve path- 
ways.}?5~7-9-10 We agree with a previous 
review! that orbital and ocular complica- 
tions are not frequent and result from 
invasion of tumor into the orbit. Only one 
of our patients (Case 4) had such involve- 
ment. He also had partial ophthalmople- 
gia as did the case reported by Hamilton 
and associates.” 

The initial symptoms in all of our pa- 
tients were ocular. Neurologic complica- 
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TABLE 2 


INITIAL VISUAL FIELDS AND OPTIC DISKS IN 13 PATIENTS 
WITH MALIGNANT GLIOMAS OF THE AFFERENT VISUAL PATHWAY 
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Visual Field Defect No. 


Inferior altitudinal 
in both eyes 3 
Central scotoma 


Contralateral temporal 2 
Homonymous hemianopia 2 
Central scotoma 

Contralateral temporal 6 


Disk 
Percent Appearance 
23.1 Normal, both eyes 
15.4 Normal, both eyes 
15.4 Normal, both eyes 
Edema and stasis 
46.1 Normal (contralateral) 
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tions occurred late, were mild in the early 
stages in some (Cases 1, 3, and 5), and 
marked in others (Cases 2 and 4). The 
predominance of ocular symptoms with 
the late occurrence of neurologic symp- 
toms suggests that these tumors originat- 
ed in the optic nerve pathways. 

Adult-onset diabetes mellitus was pre- 
sent before the development of ocular 
symptoms in two of our patients (Cases 3 
and 5). The patient in Case 4 developed 
marked hyperglycemia before death with 
marked personality changes. 

Skull and optic foramina x-rays were 
not abnormal in any of our patients. In 
one case (Case 1), the sella turcica was 
thought to be enlarged, indicating a pos- 
sible intrasellar mass. Carotid angiogra- 
phy showed an enhancing sellar mass in 
Case 3, but was normal in three others. 
Computed axial tomography was per- 
formed on three patients and was abnor- 
mal in two. The computed axial tomogra- 


TABLE 3 


ORBITAL AND OCULAR COMPLICATIONS 
IN 26 PATIENTS WITH MALIGNANT GLIOMAS 
OF THE AFFERENT VISUAL PATHWAY 


L a ŘĖŐ————  ————————— 
—— SSS 


Complication No. Percent 
LS: LAE ee ee 
Proptosis 6 23 
Edema/chemosis 3 11.5 
Ophthalmoplegia 7 26.9 
Glaucoma (hemorrhagic) 3 ILS 
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phy in Case 4 showed a swollen optic 
nerve and a biopsy specimen was taken, 
sparing the patient a craniotomy. An en- 
hancing sellar mass was shown in Case 3. 
In Case 5, computed axial tomogra- 
phy combined with metrizamide cis- 
ternography was normal. This same 
patient had relatively normal appearing 
visual pathways at craniotomy, the diag- 
nosis was made from a biopsy specimen 
of a questionably distended left optic 
nerve. Pneumoencephalography revealed 
subtle abnormalities in Cases 1 and 2, and 
was normal in Case 5. 

Table 4 summarizes the diagnostic 
value of various neurologic procedures in 
11 recently reported cases!?>~7 and five 
of our own. Computed axial tomography 
appears to be a good diagnostic modality; 
but has not been used often in these cases. 
It revealed abnormalities in two of the 
three cases described previously. In one 
other (Harper and Stewart-Wynne's® Case 
2) a large enhancing mass was indicated 
in the right cerebral hemisphere. 

Cerebral angiography and pneumoen- 
cephalography yielded inconclusive re- 
sults in approximately one half of the 
cases. Plain skull x-rays of the optic fo- 
ramina and chiasm were generally unre- 
vealing. 

Exploratory craniotomy and_ biopsy 
were necessary to make a diagnosis in 
four of our five cases. In Case 4 the 
diagnosis was made by fine needle aspira- 
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TABLE 4 


NEURORADIOLOGIC EVALUATION IN 16 PATIENTS 
WITH MALIGNANT GLIOMAS OF THE AFFERENT VISUAL PATHWAY 
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Procedure 


Percent Abnormal 


No. of Patients 


———— aaa 8 


X-rays 

Skull series 

Optic canals 

Sella turcica 
Computed axial tomography 
Angiography 
Pneumoencephalogram 


6.2 16 
16.6 12 
15.4 13 
75 4 
41.6 12 
54.5 11 
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tion biopsy of an enlarged optic nerve: 
this was subsequently confirmed by open 
biopsy through a medial orbitotomy. Our 
experience supports the premise that ma- 
lignant gliomas may originate in either 
optic nerve, tract, or chiasm and extend 
proximally and distally.7 Patients with 
gliomas of proximal origin have bilateral 
visual dysfunction and normal appearing 
fundi (Cases 1, 3, and 5). A patient with a 
tumor originating more distally in an 
optic nerve may have unilateral visual 
dysfunction, ophthalmoscopic signs of 
optic disk edema, and venous stasis. As 
growth proceeds proximally, a contralat- 
eral superior temporal hemianopia devel- 
ops and the inferior nasal crossing fibers 
are involved in the proximal optic nerve. 
With further growth and extension into 
the chiasm, subsequent loss of central 
visual acuity ensues. The optic disk will 
appear normal or slightly atrophic. How- 
ever, if the predominent growth extends 
distally along the contralateral optic 
nerve, disk edema and venous stasis will 
accompany contralateral visual dysfunc- 
tion. A patient with a tumor originating 
more proximally and extending in a pre- 
dominantly posterior direction, may have 
hemiparesis and hypothalamic symptoms 
preceding visual loss (Hoyt and associ- 
ates," Case 3) or accompanying it (Harper 
and Stewart-Wynne’s® Cases 2 and 3). 
We believe that the method of explora- 


tion and diagnosis depends on the loca- 
tion of the tumor and the clinician’s judg- 
ment. In a patient with a distally located 
tumor and rapid, unilateral, progressive 
visual loss and ophthalmoscopic signs of 
disk swelling and venous stasis, a diagno- 
sis may be made either by fine needle 
aspiration biopsy® or orbitotomy (medial 
or lateral). Patients with more proximally 
located tumors and progressive, bilateral 
visual loss, and negative findings of oph- 
thalmologic and neuroradiologic exami- 
nations should undergo exploratory cra- 
niotomy with biopsy of the optic nerve. 

All five of our patients were treated 
with a course of radiation therapy. It was 
not effective in any patients. As in other 
reports,'? the tumor progressed rapidly 
and no known treatment has had any 
beneficial effect. 

Permission for autopsy was not granted 
in any of our cases. Histologic diag- 
nosis was made from biopsy specimens 
obtained at craniotomy or orbitotomy. 
Table 5 compares the histopathologic 
features observed in four of our five biop- 
sy specimens (Cases 2-5). The speci- 
men from Case 1 was unavailable for 
examination. 

Microscopic features of severe malig- 
nancy showing pleomorphic, atypical, 
and mitotically active astrocytes were evi- 
dent in Cases 2, 3, and 5 (Figs. 1, 2, and 
4). One specimen (Case 4) (Fig. 3) ap- 





VOL. 89, NO. 2 


MALIGNANT GLIOMAS 


291 


TABLE 5 


HISTOPATHOLOGIC FEATURES IN FOUR CASES 
OF MALIGNANT GLIOMAS OF THE AFFERENT VISUAL PATHWAY 











Case Histologic 
No. Histologic Features Diagnosis 
2 Densely cellular; marked atypia; Glioblastoma multiforme 
pleomorphism, hyperchromatism; 
giant cells; rare mitosis; and 
vascular and endothelial proliferation 
3 Less cellular; modest atypism; Anaplastic astrocytoma 
mild cellular pleomorphorism; 
foci of mucoid degeneration; 
hyperplasia of blood vessels, severe 
4 Densely cellular, elongated, Well-differentiated astrocytoma 
spindle-shaped astrocytes; 
modest atypism; mild pleomorphism 
hyperchromatism; rare mitosis 
5 Myelin sheaths separated by bizarre, Glioblastoma multiforme 


atypical, and pleomorphic astrocytes 





peared to be a well-differentiated astrocy- 
toma. Biopsy specimens of a well- 
differentiated glial neoplasm without 
significant atypical astrocytes, obtained 
from a clinically aggressive lesion, have 
been previously described! and the ag- 
gressive nature of the tumor subsequently 
confirmed at autopsy.! Extensive vascular 
and endothelial proliferation, as well as 
disruption of myelin sheaths and axons, 
were also noted and have been described 
by others.?*7 

We also believe that adult-onset optic 
gliomas are acquired and originate pri- 
marily in the optic nerve pathways, 
although this premise cannot be es- 
tablished by histopathologic evidence 
alone.! Supporting this premise, Hoyt 
and associates! stated that initial symp- 
toms occur during adulthood and origi- 
nate in the anterior visual pathways. 

Initially, all our patients had symptoms 
of visual dysfunction referable to the 
optic nerves or chiasm as the sole mani- 
festation of their tumor. Additionally, 
neurosurgical exploration in two patients 
(Cases 1 and 5) revealed abnormalities 
confined to the optic nerve or chiasm and 


no evidence for extension to adjacent 
structures. 


SUMMARY 


We compared the clinical course and 
histopathologic findings in five patients 
with malignant gliomas originating from 
the optic nerve pathways with those in 
previously reported cases to elucidate fur- 
ther the clinical features of this tumor and 
facilitate future diagnoses. Patients with 
malignant optic nerve pathway gliomas 
had unilateral or bilateral visual dysfunc- 
tion, which was often accompanied by 
periorbital discomfort in an otherwise 
asymptomatic adult. Regardless of origin, 
the clinical course invariably was bilater- 
al blindness rapidly followed by death. 
Occasionally, the diagnosis was made 
preoperatively and was confirmed by sur- 
gical exploration and biopsy. 
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THE CEREBRO-OCULO-FACIO-SKELETAL SYNDROME 


W. SANDERSON GRIZZARD, M.D., JAMES J. O DONNELL, M.D., 
AND JOHN C. CAREY, M.D. 


San Francisco, California 


We report herein a case of the cerebro- 
oculo-facio-skeletal syndrome and review 
its features, which include microphthal- 
mia, cataract, and blepharophimosis. This 
is an important syndrome to recognize 
because of its ophthalmologic features, 
recessive inheritance, and generally poor 
prognosis. The cerebro-oculo-facio-skel- 
etal syndrome should be considered in 
the differential diagnosis of congenital 
cataract. 


CASE REPORT 


The patient was first seen at 31/2 months of age by 
the pediatric service where he had been admitted 
because of failure to thrive and microcephaly. 
He had difficulty in feeding. At birth, he weighed 
2700 g and was 47.5 cm in length, the product 
of an estimated 32-week gestation. His 28-year-old 
mother (gravida 3, para 2) and 35-year-old father 
are first cousins once removed (Fig. 1). 

Physical examination showed his length to be 
56 cm, his weight 3,700 g, and his head circumfer- 
ence was 34 cm. There was temporal narrowing and 
fine sparse hair. The ears were 4 cm in length with a 
small lobar pit on the left ear. 

There was a high nasal root and short palpebral 
fissures with a slight upward slant. The eyes were 
deep set and appeared small. The corneas were 
clear, the horizontal diameters were R.E.: 8 mm, and 
L.E.: 9 mm. The pupils were equal in size and 
reacted to light. The irides dilated poorly with 
tropicamide (Mydriacyl). Cataracts were seen bilat- 
erally; they were most dense centrally but involved 
the entire lens. The fundi were not well visualized 
but the optic nerves were described as normal. 

The thorax had an increased anteroposterior diam- 
eter with kyphosis of the spine. The genitalia were 
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normal. The upper extremities showed normal ex- 
tension but the hips and knees showed moderate 
contractures. The left hand had a single palmar 
crease. Neurologic examination showed poor head 
control and a weak grasp. Moro’s reflex was present. 

Chromosome analysis revealed a normal 46 XY 
karyotype. Serum titers for herpes simplex, cyto- 
megalic inclusion disease, and toxoplasmosis were 
negative. Herpes and cytomegalic titers of cerebro- 
spinal fluid were also negative. Amino acid screen of 
the urine and electroencephalogram were normal. 
Skull x-rays were normal without calcifications, 
bone age was that of a newborn, and esophagram 
revealed a small hiatal hernia. Computed axial to- 
mography of the brain was normal. 

The patient was seen in consultation by the genet- 
ics service and because of the distinctive dysmor- 
phic features in association with a consanguineous 
parentage, the diagnosis of cerebro-oculo-facio- 
skeletal syndrome was made. 

The patient was seen again at 24 months of age in 
the genetics clinic (Fig. 2). He was still having 
difficulty feeding, but had learned to turn over at 1 





- CONSANGUINEOUS MARRIAGE 
@ - MALE PROBAND WITH COFS 


(© - MALE, FEMALE WITH 
STRIATONIGRAL DEGENERATION 


@-8 NON-AFFECTED PERSONS 


Fig. 1 (Grizzard, O’Donnell, and Carey). Pedigree 
of patient with cerebro-oculo-facio-skeletal (COFS) 
syndrome. 
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Fig. 2 (Grizzard, O'Donnell, and Carey). Patient with cerebro-oculo-facio-skeletal syndrome. Note deep 


set eyes and prominent nasal bridge. 


year and had learned to sit at 1/2 years. He could say 
a few words in Portuguese but could not walk. 
Physical examination now revealed a length of 
61 cm and a weight of 3,900 g. Head circumference 
was 36 cm. He had searching nystagmus but ap- 
peared to see bright light and large objects. Palpe- 
bral fissures were 1.5 cm in length. Corneal diame- 
ters were unchanged. Biomicroscopic examination 
showed a superficial corneal opacity at the inferior 
corneoscleral limbus in both eyes. The lenses were 
opaque with a dense white opacity centrally involv- 
ing the fetal nucleus. The fundi could not be seen. 


DISCUSSION 


In 1971, Lowrey and associates! report- 
ed a case of two siblings of nonconsan- 
guineous, unaffected parents who had 
a new syndrome of cataracts, microceph- 
aly, and limited joint mobility. Pena 
and Shokeir? in 1974 reported ten cases 
which had many similiar features and 
called it the cerebro-oculo-facio-skeletal 
syndrome. They described the salient 
features of this syndrome as severe 
microcephaly, microphthalmus, cataracts, 
blepharophimosis, apparently large pin- 
na, overlapping upper lip, long philtrun, 
micrognathia, flexure contractures, ky- 
phosis, camptodactyly, rocker-bottom 
feet, and a longitudinal plantar groove. 
Other features were widely set nipples, 
failure to thrive, developmental retarda- 


tion, feeding difficulties, and simian 
creases (Table). 

Renal anomalies were present in one of 
the ten patients reported by Pena and 
Shokeir.? Preus, Kaplan, and Kirkham? 
found them in two patients with cerebro- 
oculo-facio-skeletal syndrome. Renal 
anomalies may cause decreased produc- 
tion of amniotic fluid, leading to oligohy- 
dramnios and the deforming features of 
Potter's syndrome which may obscure the 
diagnosis of cerebro-oculo-facio-skeletal 
syndrome.* 6 

Most of the patients with cerebro- 
oculo-facio-skeletal syndrome have not 
survived past 3 years of age and all have 
been severely retarded. Two of the four 
cases reported by Scott-Emuakpor, Hef- 
felfinger, and Higgins? lived into the sec- 
ond decade, but were institutionalized 
and weighed less than 6,000 g. This fami- 
ly may represent a milder form or a differ- 
ent syndrome, but in our opinion is suffi- 
ciently similar to warrant inclusion until 
biochemical or histologic markers are 
identified. A paternal sibling of this fami- 
ly was affected with a dominantly inherit- 
ed amyotrophic lateral sclerosis. Our 
patients maternal grandmother and pa- 
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ternal great-grandfather are affected with 
dominantly inherited striatonigral degen- 
eration, which has a variable onset be- 
tween 16 and 65 years of age.®? The 
paternal grandmother is reaching the age 
(54 years) at which it is unlikely she will 
be affected (Fig. 1). The association be- 
tween cerebro-oculo-facio-skeletal syn- 
drome and dominantly inherited neuro- 
logic degenerative disease in this family 
from the Azores may be coincidental. 
The consanguinity comes from the mater- 
nal grandfather and paternal great- 
grandmother who are siblings but are 
not affected with striatonigral degener- 
ation. The possibility of a doubly con- 
sanguineous pedigree must be considered 
because striatonigral degeneration is a 
rare disease limited to patients from 
the Azores. 

Other disorders in the differential di- 
agnosis are Cockayne’s syndrome,}%1! 
Seckel’s syndrome,!>!3 and Potter's 
anomaly.* § Our patient appears similar to 
patients with Cockayne’s syndrome be- 
cause of microcephaly, deep-set eyes, 
sparse subcutaneous tissue, and joint con- 
tractures. However, because of his small 
size at birth, marked failure to grow rather 
than arrest of normal growth, cataracts, ble- 
pharophimosis, marked early feeding dif- 
ficulty, and absence of skin sensitivity 
to light, he fits better the description of the 
cerebro-oculo-facio-skeletal syndrome. 

Similarities also exist between our pa- 
tient and patients with Seckel’s syn- 
drome. The prenatal onset of growth defi- 
ciency, developmental delay, sparse hair, 
and prominent bridge of the nose are 
typical of Seckel’s bird-headed dwarfs. 
However, the ocular feature of microph- 
thalmia, cataracts, and blepharophimosis 
differentiate our patient from those of 
Seckel who stressed that the eyes of his 
patients seemed exempt from “dwarfish 
organ size.” 

In 1946, Potter* described the facial 
characteristics associated with bilateral 
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renal agenesis. These features were prom- 
inent epicanthal folds, a flattened nose, a 
receding chin, and low-set ears with little 
cartilage. Other features were lung hypo- 
plasia, limb positioning defects, and fetal 
growth deficiency. Thomas and Smith® 
have described patients with oligohy- 
dramnios and similar facial features but 
without renal agenesis and have postulat- 
ed that the findings of Potter’s syndrome 
are secondary effects of oligohydramnios. 

Only one of 50 cases reported by Pot- 
terä had microphthalmia. The case of Pot- 
ters syndrome with microphthalmia and 
cataract reported by Brownstein, Kirk- 
ham, and Kalousek!* was later reported 
by Preus, Kaplan, and Kirkham? as 
cerebro-oculo-facio-skeletal syndrome as- 
sociated with bilateral renal agenesis. The 
pathologic findings reported by Brown- 
stein, Kirkham, and Kalousek!* include 
absence of keratocytes in the inner central 
corneal stroma, cataract with retention of 
cell nuclei in the lens nucleus, hypoplasia 
of the ganglion cells and nerve fiber layer 
of the retina, and absence of nerve bun- 
dles in the optic nerve. 

Our family, and three of the other nine 
families reveiwed, have been consanguin- 
eous.1~*71516 The cerebro-oculo-facio- 
skeletal syndrome would appear to be 
autosomal recessive and parents should 
be counseled accordingly. 

Our patient is showing severe develop- 
mental retardation. Our decision not to do 
cataract surgery might be subject to re- 
assessment, but currently the parents are 
not interested in surgical intervention. 


SUMMARY 


A 31/2-month-old boy with the cerebro- 
oculo-facio-skeletal syndrome had low 
birth weight, microcephaly, microphthal- 
mia, cataracts, blepharophimosis, high 
nasal bridge, micrognathia, kyphosis, 
rocker-bottom feet, and a longitudinal 
foot groove. The product of a consanguin- 
eous parentage, he showed marked devel- 
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opmental retardation, suggesting abnor- 
mal recessive inheritance. 
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UNIOCULAR CONGENITAL BLINDNESS AS A COMPLICATION OF 
MIDTRIMESTER AMNIOCENTESIS 


S. MERIN, M.D., AND Y. BEYTH, M.D. 


Jerusalem, Israel 


The use of transabdominal midtrimes- 
ter amniocentesis as a diagnostic means 
for prenatal evaluation of genetic and 
other congenital diseases has become, in 
recent years, a common procedure in 
medical practice. Amniocentesis per- 
formed in midtrimester has been assumed 
to be safe for both mother and fetus, as 
opposed to the known risks of this proce- 
dure at term. However, fetal ocular com- 
plications have been sporadically report- 
ed. In 1973, Cross and Maumenee! de- 
scribed a patient with ocular trauma that 
occurred during midtrimester amniocen- 
tesis. The findings of a hazy edematous 
cornea with signs of corneal perforation 
and a cystic structure, lined by stratified 
squamous epithelium, in the anterior 
chamber, were all attributed to trauma 
caused by the prenatal amniocentesis. In 
1975, Fortin and Lemire? described a 
prenatal corneal perforation during full- 
term amniocentesis. 

We describe herein a third case of an 
ocular trauma caused by amniocentesis. 
The findings appear to confirm the indi- 
rect evidence of Cross and Maumenee! 
that such a severe prenatal trauma to the 
eye is possible. Prenatal trauma should be 
considered in the differential diagnosis of 
congenital ocular conditions. 


CASE REPORT 


A 6-month-old girl was referred to us because of 
an abnormal left eye. 

The girl was born as the fifth child to a healthy 
42-year-old woman who had four other healthy 
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children. The pregnancy and delivery were normal. 
In the 19th week of gestation a transabdominal 
amniocentesis was performed as a routine procedure 
because of the advanced maternal age. 

The amniocentesis was performed as follows: 
Before the puncture, ultrasound scanning was per- 
formed for localization of placenta and fetus. Bipari- 
etal diameter was 4.80 cm. Immediately after the 
scan, while the pregnant woman was still lying on 
the bed, amniocentesis was performed. The first 
2 ml of amniotic fluid was stained with blood; an 
additional 30 ml was clear. After this procedure the 
fetal heart rate was normal, and the mother did not 
have any complaints. Examination of the blood- 
stained amniotic fluid revealed fetal blood. 

The routine examination on the first day of life 
revealed a normal healthy baby except for a small 
and cloudy left eye. At age 6 months, examination 
was performed with the baby under anesthesia. The 
right eye was normal. The left orbit was slightly 
shallow. The left upper eyelid had a shallow elon- 
gated small coloboma, medial to the center (Fig. 1). 
The eve was microphthalmic. Axial length by ultra- 
sound A-mode was 19 mm in the right eye and 
14 mm in the left eye. The left eye was soft. The 
corneal diameter was 10.5 mm in the right eye and 9 
mm in the left eye. The cornea was hazy and 
edematous (Fig. 2). We noted a vascularized leuko- 
ma about 2 mm medial to the center. 


DISCUSSION 


The findings of a congenital coloboma 
of the evelid together with signs of an 
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Fig. 1 (Merin and Beyth). The eyelids of the left 
eye. Note the shallow coloboma of the upper eyelid 
(between arrows). 


AMERICAN JOURNAL OF OPHTHALMOLOGY 89:299-301, 1980 299 


300 





Fig. 2 (Merin and Beyth). The left cornea, hazy 
and 9.5 mm in diameter. The eye was microphthal- 
mic and a vascularized leukoma corneae (arrow) 
involved all layers of the cornea. 


“old” corneal perforation in the presence 
of an undeveloped left eye indicate an 
intrauterine injury to this eye. This com- 
bination of findings looked different from 
any known or previously described con- 
genital anomaly or chromosomal aberra- 
tion. The appearance of an injury to both 
the eyelid and cornea indicates that the 
trauma occurred before the separation of 
the eyelids and before the development of 
a free eyelid margin—between the begin- 
ning of the third gestational month and 
the end of the fifth month.? This coin- 
cides with an injury caused by the amnio- 
centesis in the 19th gestational week. 
Fetal blood, found in the amniocentesis 
fluid in this case, indicates that either the 
fetus or its placenta was injured. 

The similarity of the corneal findings in 
the present case and in the patient of 
Cross and Maumenee! is remarkable. 
Signs of an old perforation in a hazy 
cornea may well be the pathognomic sign 
of an intrauterine mechanical ocular trau- 
ma caused by midtrimester amniocente- 
SiS." 

Midtrimester amniocentesis is a proce- 
dure that bears a low rate of fetal and 
maternal complications.4 Despite the rec- 
ognized safety of the procedure, fetal 
injuries caused by amniocentesis occur 
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in an estimated 3 to 4% of the cases.>"7 
Most are innocuous injuries to the skin, 
which leave only small skin scars. How- 
ever, serious injuries to the limbs, re- 
sulting in loss of a limb, have also been 
described.®? 

Ocular injuries by amniocentesis are 
undoubtedly rare. In our institution more 
than 800 amniocenteses were performed 
and the case described was the only ocu- 
lar complication. The high risk rate for 
chromosomal abnormalities in older 
mothers, ranging from about 2% in the 35 
to 39-year-old age group, to over 6% in 
mothers over 40 years,!® makes amnio- 
centesis an indispensable tool of modern 
medicine. 

In the present patient, the transabdom- 
inal amniocentesis was performed by an 
experienced gynecologist immediately 
after an ultrasound scan. Despite this, the 
eye was injured. 

Gynecologists should be advised to di- 
rect their needles away from the fetus, 
especially its head and limbs, which are 
the two most vulnerable structures. How- 
ever, it is impossible to avoid all injuries 
to the fetus, because sudden and strong 
movements of the fetus may aim the nee- 
dle directly to the fetus instead of to a 
pool of amniotic fluid. If amniocentesis is 
performed under real-time ultrasono- 
graphic scanning to detect sudden fetal 
movement, the rate of complications may 
be further decreased or eliminated. 


SUMMARY 


A 6-month-old baby girl with congeni- 
tal unilateral blindness had an eyelid col- 
oboma and clear evidence of an old vas- 
cularized corneal perforation, indicating 
that the cause of the blindness was an 
ocular trauma sustained during a midtri- 
mester amniocentesis. 
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NOTES, CASES AND INSTRUMENTS 


AN IMPROVED SCLERAL 
SPATULA NEEDLE 


LEONARD APT, M.D. 
Los Angeles, California 


The spatula needle introduced by 
Davis and Geck (American Cyanamid 
Co.) in 1962 has been used extensively in 
eye surgery. It was devised to permit safer 
scleral surgery encountered in strabismus 
and retinal detachment operations. The 
flat top and bottom surface of the needle 
(thus the name spatula) separates the 
scleral layers and thus reduces the chance 
of inadvertent perforation, which is an 
important factor, because the sclera is less 
than 1 mm thick except at the posterior 
pole. 

Although the DO-1 spatula needle has 
been used with satisfaction for many 
years, modifications in the design of the 
point were recommended to the manufac- 
turer, which have improved its perform- 
ance. 

The original design of the DO-1 needle 
point has remained unchanged over the 
years (Figure). The tip of the point is 
diamond-shaped. The shape of the point 
becomes hexagonal posterior to the tip. 
The point ends with a shoulder slightly 
wider than the body of the needle. The 
widened shoulder was intended to do the 
following: (1) support the penetrating 
forces of the needle, (2) stabilize the nee- 
dle as it passes through the sclera, and (3) 
enable the proximal portion of the needle 
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and the attached suture to pass more 
easily through the broadened tract. Only 
the sides of the needle have cutting edges; 
consequently the chances of the needle 
cutting out or down through the scleral 
wall are lessened. 

Two changes were made in the DO-1 
needle point design (Figure): (1) the 


y 


Figure (Apt). DO-1 spatula needle with flat top 
and bottom surfaces, side cutting edges, diamond- 
shaped tip, hexagonal point posterior to the tip, and 
the shoulder of the point slightly wider than the 
body of the needle. The DO-5 needle is the same as 
DO-1 except that the tip is lengthened (33%), and 
the shoulder narrowed (22%). 


VOL. 89, NO. 2 


diamond-shaped tip was lengthened 33%, 
from 0.15 to 0.20 mm, to decrease the 
force needed to penetrate tough scleral 
tissue; (2) the widened shoulder of the 
point was reduced 22%, from 0.65 to 
0.51 mm, to narrow the tunnel form- 
ed by passage of the needle through the 
sclera. 

The slimmed spatula needle (DO-5) 
penetrates and passes through scleral tis- 
sue more easily than the DO-1. It also 
provides a closer contact between suture 
and scleral tissue, thereby minimizing the 
possibility of the suture slipping in its 
tract or of fluid leaking around the suture. 

Except for the revised point design, the 
slim spatula needle (DO-5) has the same 
specifications as the DO-1 needle: one- 
fourth circle curve; 90-degree included 
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angle; radius, 5.16 mm; wire size, 
0.356 mm; are length, 7.94 mm; and 
chord length, 7.30 mm. 


SUMMARY 


I devised a new spatula needle (DO-5) 
that improves the performance of the es- 
tablished DO-1 needle of the Davis and 
Geck Co. The diamond-shaped tip of the 
needle was lengthened to improve its 
penetration force through the sclera and 
the widened shoulder of the point was 
narrowed to enablé the needle to pass 
through the sclera more easily and to 
provide closer contact between suture 
and scleral tissue. 
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THE JOURNAL—1980 


The invention of the ophthalmoscope 
and the special skills required for its use 
opened up a new world of medicine that 
directed particular attention toward the 
eye so that ophthalmology was one of the 
earliest modern specialties to develop. 
Even before the introduction of the 
ophthalmoscope, however, physicians 
published medical journals limited to the 
eye and its disorders: Carl Himly and 
Johann A. Schmidt published three vol- 
umes of Ophthalmologische Bibliothek 
from 1802 to 1807, and Himly published 
two volumes from 1816 to 1819. Then 
from 1820 to 1840 thirty volumes of The 
Journal der Chirurgie und Augenheil- 
kunde were edited by Carl Ferdinand 
von Graefe and Ph. F. von Walther. Nine 
more volumes were edited by von Wal- 
ther and Frederick A. von Ammon be- 
tween 1843 and 1850. von Ammon edit- 
ed the Monatschrift ftir Medicin, 
Augenheilkunde, und Chirurgie be- 
tween 1836 and 1840. In 1838 Florent 


Cunier and M. Schoenfeld began the 
Annales dOculistique et Gynecologie, 
which became the Annales d’ Oculistique 
under the sole editorship of Cunier in 
1839. 

The first series of THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY, begun in 
1862, was short-lived. In 1869 the quar- 
terly Archives of Ophthalmology and 
Otology, edited by Herman Knapp in 
New York and S. Moos of Heidelberg, 
appeared. In 1879 it bifurcated into its 
two basic disciplines. Adolph Alt found- 
ed the second series of THE AMERICAN 
JOURNAL OF OPHTHALMOLOGY in 1884, 
and this consolidated with five other 
publications in 1918 when the current 
series was initiated by Edward Jackson. 
Today THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY is the sole American medi- 
cal journal started by physicians that 
continues to be managed by physicians 
and not by a medical society or commer- 
cial publisher. The Survey of Ophthal- 
mology is now managed by physicians 
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but the impetus for its publication came 
from a publisher. 

By 1979 THE JOURNAL had the largest 
circulation of any ophthalmic journal, 
paid or unpaid, in the world. It pub- 
lished more editorial pages, more adver- 
tising pages, and more original articles 
than any other ophthalmic journal. The 
1,356 pages of paid advertising in 1979 
exceeded any previous year. 

The domestic subscription income in- 
creased by 11% over 1978. The foreign 
subscription dollar volume increased by 
9%. Advertising income was ahead 29%. 
Reprint income rose 17%. All in all, this 
is a bright picture of progress. However, 
in dark contrast, the effects of inflation 
were evident in all aspects of operation. 
It cost 35% more to compose, print, and 
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mail THE JOURNAL. Editorial composi- 
tion increased 38%. Printing costs in- 
creased 43%. Mailing costs increased 
28%. The cost of providing reprints 
increased 60%. Office expenses rose by 
13%. 

An analysis of the per copy production 
cost of the November 1979 issue of THE 
JOURNAL proved interesting. The issue 
carried 154 pages of editorial matter and 
126 pages of advertising. Tabular com- 
positon, editorial and advertising compo- 
sition, camera work, and alterations cost 
$11,989. The cost per subscription was 
$0.63. Per copy costs attributed to edito- 
rial color inserts were $0.10. Press work 
cost $0.57 a copy; paper $0.67 a copy; 
binding $0.09 a copy; wrapping and 
attaching mailing labels cost $0.07 a 
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copy; postage and freight cost $0.48 a 
copy. (Domestic mailing cost about $0.25 
per copy; the foreign mailing was $0.84 
per copy.) Computer printout of labels 
and address changes cost $0.03 each. 
Production costs thus totalled $2.64 per 
copy. Review of manuscripts, trafficking 
with authors, solicitation and processing 
of subscriptions and advertisments, 
maintaining the subscription list, audit- 
ing, and various business expenses added 
$1.58 to the cost of each copy. Thus, it 
cost $4.22 to produce and deliver each 
copy of the November issue. 

To sell a product that costs $4.22 to 
produce for $1.33 is obviously not sound 
business. However, advertisers anxious 
to reach the readers of THE JOURNAL 
cover the excess cost. Additionally the 
physician proprietors of THE JOURNAL 
(Drs. Maumenee, Newell, Norton. 
Shoch, Straatsma, and Spivey) do not 
wish to operate THE JOURNAL as a 
money-making venture any more than 
they operate their medical school depart- 
ments for profit. Similar to universities, 
however, THE JOURNAL must be operat- 
ed as near to a break-even point as 
possible or continued operation is impos- 
sible. 

Publishing in a field in which the 
major costs of paper and postage far 
exceed inflation requires careful plan- 
ning in this new decade. Subscribers 
who pay for 24 months of THE JOURNAL 
this month expect the same size, quality, 
and care in the issue delivered in Febru- 
ary 1982. If we continue to experience 
the same rate of inflation in the next two 
years as we have in the past year, paper 
costs will increase 26% and postage 64%. 
To increase revenue we have raised 
advertising charges from $310 per black 
and white page to $350 for 1980. (The 
Archives of Ophthalmology increased 
from $285 to $315). We have raised the 
price of a foreign subscription to $25. 

We are investigating a number of 
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systems for reducing costs. Word pro- 
cessing systems look intriguing although 
generally they seem more compatible 
with composition than with editing the 
finished typescript as provided by au- 
thors. Conversely, newspapers have 
found them efficient. Newspapers though 
are both publisher and printer, com- 
bining all the function of writing, editing, 
composition, printing, and distribution. 
The foreign circulation of THE Jour- 
NAL is not large enough to justify printing 
of an edition abroad. Inasmuch as we do 
not relate advertising charges directly 
to increased circulation there may be a 
basis for maintaining circulation at the 
current levels and not increasing (the 
number of subscribers has doubled since 
1965). Previously the Board discussed 
editorial page charges and considered 
them undesirable. The expenses in- 
curred with peer review (reviewers serve 
without monetary compensation), careful 
editing, and quality production are nec- 
essary if THE JOURNAL is to maintain 
its tradition of excellence. Nonetheless 
those responsible for the proprietorship 
of THE JOURNAL must be unusually 

vigilant in the decade to come. 
FRANK W. NEWELL 


OBITUARY 


P. J. Waardenburg, M.D. 
1886-1979 

Petrus Johannes Waardenburg died at 
the age of 93 on Sept. 23, 1979. He was 
one of the first Dutchmen who was 
interested in anthropogenetics and, 
being an ophthalmologist and geneticist, 
he studied the genetics of eye disease in 
detail. He was one of the founders of 
clinical genetics in The Netherlands. In 
this respect he was far ahead of his time. 
his name is well known throughout the 
world of ophthalmology and genetics 
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because of his many publications and 
because of the syndrome named after 
him. 

The Waardenburg syndrome is an 
autosomal dominant syndrome consisting 
of (1) dystopia canthorum; (2) pigmentary 
abnormalities of the eyes, hair, or skin; 
and (3) deafness. It was described for the 
first time in 1951 (Am. J. Hum. Genet. 
3:195, 1951). After seeing a patient with 
deafness and dystopic canthi in 1947 Dr. 
Waardenburg examined all the pupils in 
the schools for deaf children in The 
Netherlands. Of the 1,050 pupils he 
found 12 affected by this syndrome. In 
the families of these 12 children he 
detected altogether 114 patients with 
similar abnormalities. 

Waardenburg was born June 3, 1886, 
in Nijeveen in the Dutch province of 
Drenthe, the son of a clergyman. He 
finished his medical studies in Utrecht in 
1911. More or less by chance he became 
an ophthalmologist because of a vacancy 
in the Department of Ophthalmology. 
Two years later he had qualified as an 
ophthalmologist and he had also finished 
his thesis under Professor Snellen, Jr., 
on “Examination in the Human Being on 
the Heredity of Physiological and Patho- 
logical Characteristics of the Eye.” At 
that time the laws of Mendel had only 
recently been rediscovered (1900) so that 
his thesis was new at that time. 

He published 267 papers and six 
books. In 1932, he presented “Das mens- 
liche Auge und seine Erbanlagen’ (“The 
Human Eye and Its Geneite Composi- 
tion {Design]’). This was the first book 
on genetic aspects of ophthalmology. 
Almost every ophthalmologist knows the 
monumental two-volume work, “Genet- 
ics and Ophthalmology,” that he pub- 
lished in 1961 and 1963 in collaboration 
with Professors Franceschetti and Klein, 
both from Geneva, Switzerland. His last 
book, written at 84 vears of age is entitled 
“Remarkable Facts in Human Albinism 
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and Leukism,” and it was published in 
1970 by Royal Van Gorcum of Assen, The 
Netherlands. 

It is remarkable and almost unbeliev- 
able that he performed most of his work 
while as an ophthalmologist in private 
practice in Arnhem where he worked 
from 1913 to 1952. I was told that when 
he came home after a full day of work in 
his ophthalmic practice he used to say, 
“It is time I get some work done.” Then 
he worked the whole evening. On the 
weekends he often visited ophthalmolo- 
gists in the eastern part of The Nether- 
lands by train to study interesting cases 
and family pedigrees. 

He was lecturer in medical anthropo- 
genetics at the University of Utrecht from 
1934 to 1940. From 1952 to 1956 he had a 
part-time appointment at the University 
of Leyden and he was head of the 
Department of Anthropogenetics of the 
Institute of Preventive Medicine. In 
1920 he founded a Genetics Society and a 
Dutch National Bureau for Anthropoge- 
netics. Out of this the Netherlandish 
Anthropogenetics Society was founded in 
1949. He was its president from 1949 to 
1963. 

His great scientific achievements have 
been honored on several occasions. He 
was honorary member of the Dutch and 
the Danish Ophthalmological Society 
and of the Dutch, Italian, and German 
Anthropogenetic Societies. In 1954 he 
became doctor honoris causa at the Uni- 
versity of Leyden and in 1964 at the 
University of Miinster. In 1957 he be- 
came a Knight in the Order of the Dutch 
Lion. In 1965 he received the Snellen 
medal, which is given every five years to 
a Dutch ophthalmologist who has made 
outstanding contributions. In 1965 the 
Netherlandish Ophthalmological Society 
instituted the Waardenburg Prize for 
theses of promising young ophthalmolo- 
gists. 

Dr. Waardenburg was a wise, gracious 
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humble man who did much for the name 
of Dutch ophthalmology. He stimulated 
many young Dutch ophthalmologists to 
persevere in the study of genetics in 
ophthalmology. His work with Professor 
Henkes of Rotterdam resulted in a joint 
paper with Pameyer and Henkes on the 
inheritance pattern of choroideremia (Br. 
J. Ophthalmol. 44:724, 1960) and in 
excellent theses by young opthahlmolo- 
gists such as those of Alkemade (Dys- 
genesis Mesodermalis), Kurstgens (Cho- 
roideremia and Gyrate Atrophy) and 
Junge (Dystrophia Myotonica). I was 
priviledged to have the indispensable 
advice of Dr. Waardenburg when I wrote 
my thesis on hereditary macular dys- 
trophies and I have fond memories of my 
frequent visits to his home. In his study 
he was in his element, surrounded by 
hundreds of books and thousands of 
reprints. 

Some of his main interests were the 
study of the macula in red-free light 
and the studies of diaphanous irides in 
ocular or generalized albinism. 

The pioneering work of Waardenburg 
in the field of genetics and ophthalmol- 
ogy will be continued in The Netherlands 
and abroad and his name will certainly 
live forever. 

AuGUST F. DEUTMAN 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 8'/2 x 11-inch bond 
paper, with 1'/2-inch margins on all four 


sides, and limited in length to two man- 
uscript pages. 





Enucleation of Uveal Melanomas 


Editor: 

The recent excellent article, “An eval- 
uation of enucleation in the management 
of uveal melanomas’ (Am. J. Ophthal- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


FEBRUARY, 1980 


mol. 87:741, 1979), by L. E. Zimmer- 
man and I. W. McLean merits correc- 
tion of certain points made concerning 
cutaneous malignant melanomas. The 
authors state: “... principal assump- 
tions are that malignant melanomas of 
the uvea, like those of the skin, have 
potential to produce metastatic disease 
early in their course.” Further, they 
state: . uveal melanomas, unlike 
those of the skin, have no potential for 
early production of metastatic disease.” 

Except for nodular melanoma, which 
comprises but 15% of all cutaneous mel- 
anomas,'* primary cutaneous melano- 
mas of the lentigo maligna and superficial 
spreading type develop through a charac- 
teristic biphasic growth pattern.’ The 
radial growth phase, which is rarely 
associated with metastases, lasts from 
five to ten years before the vertical 
growth phase, associated with metastases 
in 35 to 75% of cases, appears. One thus 
has between five to ten years to recog- 
nize and treat these melanomas during a 
phase when most cases are curable. 

It may well be that uveal melanomas, 
like their cutaneous counterparts, may 
also be found to have similar “growth 
patterns, thus explaining the differing 
observations made on the clinical history 
of these tumors and their metastasizing 
potential. This point, I believe, deserves 
further study as does the possibility of 
developing intraocular or extraocular 
methods for safe biopsy of suspicious 
lesions. 

RENE S. RODRIGUEZ-SAINS, M.D. 
New York, New York 
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Reply 


Editor: 


Dr. Rodriguez-Sains brings up an in- 
teresting point, one that was discussed 
even further by Professor Alfred W. Kopf 
in the Parker Heath Memorial Lecture 
at the recent meeting of the Ameri- 
can Academy of Ophthalmology. Dr. 
Rodriguez-Sains points out that the pre- 
malignant (preinvasive) stage of many 
cutaneous melanomas lasts five to ten or 
more years but, in addition, according to 
the recent studies described by Dr. 
Kopf, long periods also elapse between 
invasion of the superficial dermis, inva- 
sion of the deep dermis, and invasion of 
the subcutis; thus, just as changes in our 
conception of uveal melanomas have 
taken place during recent years, so also 
are we beginning to appreciate that 
cutaneous malanomas are not as rapidly 
growing or as highly malignant as once 
thought. By comparison, however, there 
are still reasons for continuing to have 
greater concern about cutaneous than 
about uveal melanomas: (1) mitotic activ- 
ity is typically much greater in cutaneous 
than in uveal melanomas, (2) low-grade 
spindle cell melanomas are common in 
the uvea but rare in the skin, and (3) 
metastatic disease is observed much 
more frequently at the time of initial 
manifestation among patients with cuta- 
neous melanomas. Dr. Rodriguez-Sains 
has focused attention mainly on the long 
period of time that elapses between 
several premalignant conditions and the 
truly malignant, invasive stages of cuta- 
neous melanomas, and suggests that 
perhaps there may be similar “growth 
patterns’ that precede the development 
of uveal melanomas. Uveal melanomas 
are more likely to arise in congenital 
ocular melanocytosis, in the nevus of 
Ota, in neurofibromatosis, and in large 
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nevi of the uveal tract than in completely 

normal eyes; but to date, we are not 

aware of any significant variations in 

clinical behavior or metastasizing poten- 

tial that can be correlated with these 

histogenetically different types of uveal 
melanomas. 

LORENZ E. ZIMMERMAN, M.D. 

IAN W. MCLEAN, M.D. 

Washington, D.C. 


Applanation Tonometry 
Without Fluorescein 


Editor: 

I am writing to reply to the question 
raised by Raymond Smith regarding 
applanation tonometry without fluores- 
cein in the Correspondence section (Am. 
J. Ophthalmol. 87:583, 1979). 

I wish to emphasize that applanation 
tonometry without fluorescein will result 
in marked underestimation of the intra- 
ocular pressure. This occurs because one 
is observing the edge of the meniscus of 
the tear film rather than the true edge of 
the applanation prism. As is pointed out 
in standard textbooks of ophthalmology, 
for the applanation principle to be cor- 
rect one must apply force to an area of 
3.06 mm? in size. 

On a series of 100 consecutive eyes I 
performed applanation tonometry with- 
out fluorescein and then with fluorescein 
and the blue exciting filter. In every case 
the true intraocular pressure was under- 
estimated by a significant amount. The 
pressure was lower by a range of 3 to 10 
mm Hg and this probably represents the 
amount of tearing the patient experi- 
enced after use of the topical anesthetic. 

The use of fluorescein is important so 
that serious errors in judgement will not 
be made in the management of patients 
with glaucoma. 

MICHAEL B. RUMELT, M.D. 
Creve Coeur, Missouri 
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Disk Cupping in Childhood Glaucoma 


Editor: 


I read with great interest the article by 
A. L. Robin, H. A. Quigley, I. P. Pol- 
lack, A. E. Maumenee, and I. H. Mau- 
menee, “An analysis of visual acuity, 
visual fields, and disk cupping in child- 
hood glaucoma” (Am. J. Ophthalmol. 
88:847, 1979). Especially useful was in- 
formation such as the following: the large 
eye or hazy cornea was the initial symp- 
tom in over half the patients, and the 
visual field loss was not found in any 
small (less than 0.4) cups. Further, in “as 
many as 20% of the patients in the study 
group .. . an eye was legally blind from 
(deprivation) amblyopia despite success- 
ful IOP lowering that prevented visual 
field loss.” 

Because requests for genetic counsel- 
ing arise in my practice, I was confused 
by the data presented in the paper, and 
wonder if the authors could clarify the 
familial incidence of this problem in their 
patients. 

The authors also studied apparent 
enlargement of the scleral canal, using 
the disk:arteriole ratio as it appeared in 
fundus photographs. As they stated, this 
ratio was studied to overcome magnifica- 
tion problems in interpreting fundus 
photographs. Commendably the authors 
went to this extent to assure their readers 
of the accuracy of their observations. 

On the other hand, the authors did not 
seem to consider another factor that 
might cause variation in this ratio, name- 
ly, a diminution in the overall caliber of 
the retinal vasculature secondary to the 
glaucomatous optic atrophy. They did 
demonstrate in Table 3 that in glaucoma- 
tous adults there is no significant differ- 
ence in this ratio from normal adults. 
Conversely, it is possible that glaucoma- 
tous adults do not undergo a diminution 
in the size of the retinal vasculature with 
glaucomatous optic atrophy, which may 
occur in childhood glaucoma. Since the 
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authors used their hypothesis of scleral 
enlargement in a number of Ways in 
discussing their observations, and this 
hypothesis is, in turn, based only on the 
disk:arteriole ratio, I wonder if they can 
provide any histopathologic support for 
this hypothesis. 
PAUL E. ROMANO, M.D. 
Chicago, Illinois 


Reply 


Editor: 

Our articles intention was to assess 
the long-term visual acuity, field loss, 
and disk cupping in childhood glaucoma 
and not its heredity as was done previ- 
ously by Merin and Morin.! Data on 
family history were included to demon- 
strate the similarity of our patients to 
those in other series that reported a 
contributory family history varying from 
4 to 25%.'° The results of these studies, 
including ours, suggest that families with 
one affected member should be coun- 
seled that they have an increased chance 
of producing an affected offspring. 

Dr. Romano raises the possibility that 
retinal vessel caliber narrowing might 
explain the high disk:arteriole ratio ob- 
served in our patients. We believe this is 
unlikely, as major retinal vascular chang- 
es are not thought to occur either clini- 
cally or histologically in adults with 
glaucoma.* We do, however, have histo- 
pathologic confirmation of scleral canal 
enlargement in the eyes of children with 
glaucoma. This material was not included 
in our article because the eyes in which 
we obtain histological information are 
subject to the objection that they are 
end-stage eyes with no visual function. 
These eyes therefore represent the far 
end of this disease spectrum. Nonethe- 
less, we have detailed measurements of a 
number of enucleated eyes, one of which 
illustrates the findings. The right eye of a 
22-year-old black man was recently enu- 
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TABLE 
DISK:ARTERIOLE RATIO 

Horizontal Horizontal Vertical Vertical 

No. Disk:Arteriole Standard Disk:Arteriole Standard 
Group of Eyes Ratio* Error Ratio* Error 
Childhood glaucoma 49 18.3 = 3.5 0.50 17.3 + 3,4 0.49 
Normal adults 40 14.6 + 2.4 0.38 15.7 = 2.9 0.46 
Glaucomatous adults 46 14.2 + 1.9 0.28 15.2 + 2.0 0.29 
Normal children 17 15.9 = 18 0.44 15.8 + 1.9 0.47 





*Mean + one standard deviation. 


cleated because of no light perception 
and pain caused by increased intraocular 
pressure. Ophthalmoscopy disclosed no 
apparent neuroretinal rim. The globe's 
diameter was 27 X 27.5 X 32.5 mm. The 
horizontal corneal diameter was 15 mm. 
Before embedding but after fixation, no 
neuroretinal rim was evident. The scleral 
canal (and cup) measured 3.7 mm in all 
dimensions. In paraffin sections, the 
maximum diameter of the disk from the 
termination of Bruch’s membrane to the 
same landmark on the other side was 
4.0mm. These measurements of the scler- 
al canal are more than twice normal, 
confirming the existence of scleral 
canal enlargement as suggested by our 
disk:arteriole ratio estimates in patients 
with lesser degrees of damage. 
Additionally, we have since measured 
the disk:arteriole ratios in 17 eyes of nine 
normal children (Table). Using the nor- 
mal deviate test, we found no significant 
difference between the disk:arteriole 
ratio in either dimension when compar- 
ing eyes of normal children and normal 
adults. However, the disk:arteriole ratios 
were significantly larger in children with 
glaucoma than in normal children in both 
the horizontal (P < .001 and vertical (P < 
.05) dimensions. The disk:arteriole ratio 
is apparently not age-related but proba- 
bly dependent, as suggested by histolo- 
gy, upon scleral canal (disk) diameter. 
The disk:arteriole ratio aids in the 
assessment of disk cupping in visually 
functioning eyes since direct measure- 


ment of their scleral canal size is not 

possible. In these eyes we must make 

every effort to determine whether cup- 

ping is caused by axonal loss or scleral 

canal enlargement. Our disk:arteriole 

ratio confirms the clinical impression that 

disk cupping in children with glaucoma 

can be due to scleral canal enlargement 
alone. 

ALAN L. ROBIN, M.D. 

Harry A. QUIGLEY, M.D. 

IRVIN P. POLLACK, M.D. 

A. EDWARD MAUMENEE, M.D. 

IRENE H. MAUMENEE, M.D. 

Baltimore, Maryland 
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BOOK REVIEWS 


Tuberous Sclerosis. Edited by Manuel 
R. Gomez. New York, Raven Press, 
1979. Hardcover, 264 pages, foreword, 
preface, table of contents, bibliogra- 
phy, index, 92 black and white figures, 
3 color plates. $22.50 
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This readable text promises to be the 
definitive reference work on the subject 
of tuberous sclerosis for many years to 
come. It contains a bibliography of 352 
references, spanning the years from the 
first incomplete description by von Reck- 
linghausen in 1862 and its later more 
complete exposition by Bourneville in 
1880 to the present. 

Tuberous sclerosis, a syndrome rarely 
seen by the average physician, is never- 
theless an important condition, geneti- 
cally determined and characterized by 
hamartomas of the skin, brain, retina, 
kidney, heart, lung and other organs, 
and often by intractable seizures and 
mental deterioration. 

This text brings together into one 
source-work the many accounts of the 
widespread anatomic distribution and 
diverse manifestations of tuberous scle- 
rosis. 

The stimulating foreword by Macdon- 
ald Critchley and an introduction by the 
editor, Manuel R. Gomez, are followed 
by 13 chapters on the various aspects of 
the disease. Dr. Gomez wrote six of the 
chapters, beginning with the first chap- 
ter on the historical aspects. In his 
second chapter, “Clinical Experience at 
Mayo Clinic,” he describes the findings 
in a remarkable series of 160 patients. 
His later chapters are as follows: “Neu- 
rologic and Psychiatric Symptoms.” “On 
Other Visceral,” “Vascular and Osseous 
Lesions, “Related Disorders,” and a 
final chapter written with Nancy L. 
Kuntz, Genetics, Population Studies and 
Pathogenesis.” 

Other chapters, written in fairly uni- 
form expert fashion by authorities on 
various aspects of tuberous sclerosis, are 
concerned with X-ray diagnosis, electro- 
encephalography, neuropathology, der- 
matology, cardiology, and renal involve- 
ment. 

The chapter on the ocular manifesta- 
tions of the disease, written by Dennis 
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Robertson, is a particularly outstanding 
contribution. 

In my opinion, the substitution of the 
acronym, TS, for the proper term, tuber- 
ous sclerosis, throughout the book, is not 
a happy expedient. The saving of space is 
a negligible factor that in no way com- 
pensates for the disturbance it creates for 
the reader. Nevertheless, this is in gen- 
eral an excellent work, highly recom- 
mended to all clinicians. 

ROBERT W. HOLLENHORST 


Diseases of the Cornea. By Merrill 
Grayson. St. Louis, C. V. Mosby, 
1979. Hardcover, 552 pages, preface, 
table of contents, index, appendix, 280 
black and white figures, 151 color 
figures. $72.50 
This latest book, of Dr. Grayson will 

be a welcome addition to any ophthal- 
mologist’s library. Although the text is 
oriented primarily toward the instruction 
of residents in ophthalmology, students 
at all levels, including practicing ophthal- 
mologists, will find it highly useful, well 
written, and complete. Insofar as the 
quality of the text and illustrations is 
concerned, this book can be rated at least 
one log unit higher than Grayson’s pre- 
vious effort in this field. 

The text is organized in a logical 
fashion, beginning with anatomic consid- 
erations and ending with a short but most 
useful appendix on the laboratory inves- 
tigation of patients with external diseases 
of the eye. Each chapter begins with a 
tabular listing of the topics that are to be 
discussed, and these individual subjects 
are set apart, one from another, by 
boldfaced titles that allow the reader 
easy access to the material he wishes to 
find. The index at the end of the book is 
detailed, and this, too, is useful to the 
reader who wishes to look up specific 
information. 

One chapter to which I paid particular- 
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ly close attention was entitled “Immune 
and Mucous Membrane Diseases.” 
Because of the number of extraordinarily 
rapid developments in this field, this 
chapter was in many ways the most 
difficult to write. Grayson presents a 
good summary of general immunology in 
this chapter, although the material is, of 
necessity, briefly and somewhat superfi- 
cially treated. Because of failure to ex- 
plain certain subjects fully, questions are 
occasionally left in the mind of the 
reader. For example, on page 286 the 
author states “IgM has been detected in 
the conjunctiva, cornea, and beneath the 
epidermis, but is primarily intravas- 
cular.” On page 287, he states “No IgM 
occurs in the human cornea. This cre- 
ates a conflict, which could have been 
resolved by stating that “because of its 
molecular size, IgM cannot diffuse, to 
any significant degree, from the limbal 
circulation into the corneal stroma.” 

The copious illustrations are generally 
of good qualitv. The presence of 151 
color figures has undoubtedly driven the 
price up to a soaring $72.50. One won- 
ders whether so many color photographs 
can be justified. Sometimes a black and 
white photograph of good detail can show 
more than a color photograph, particular- 
ly when arrows are used. For example, 
Figure 14-7 is a color photograph of 
Trantas dots. Color is wasted here. For 
lack of contrast, one cannot discern the 
dots, and the necessary arrows are miss- 
ing. Similarly, one cannot discern the 
band keratopathy in Figure 26-7. In 
Chapter 18 (“Mucopolysaccharidoses ) 
the deformity of a child's hand (Fig. 18-2) 
and the general shape of her face (Fig. 
18-4) might have been shown just as well 
in black and white. 

I am happy to own a copy of Grayson’s 
Diseases of the Cornea and will be hap- 
pier still to own a second edition. The 
current book has its share of correctable 
mistakes (misprints, inverted pictures, 
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and the like) but because of its general 
value, it will certainly survive to a second 
edition. 

G. RICHARD O CONNOR 


Visual-Evoked Potentials in Central Dis- 
orders of the Visual System. By 
Kenneth A. Kooi and Robert E. Mar- 
shall. Philadelphia, Harper and Row 
Publishers, Inc., 1979. Hardcover, 169 
pages. preface, appendix, index, 94 
black and white figures. $25 


The authors bring a wealth of experi- 
ence to their consideration of the visual- 
evoked response. Their exposition of 
methods and techniques is accurate and 
thorough. Their presentation is particu- 
larly strong when they use isopotential 
maps of surface potentials recorded from 
as many as 24 sites on the scalp. 

Although pathologic findings may be 
pointed out, pathognomonic findings still 
escape us. Lateral asymmetries and ab- 
normal wave forms abound in patients 
with field defects and aphasias as pre- 
sented in the book. However, abnormali- 
ties characteristic of a particular disease 
cannot be defined. 

The nature of the problem is easy 
enough to understand. The visual- 
evoked response (VER) is a timed set of 
potential changes that take a devious 
course through a nonhomogenious con- 
ductor, the brain, and are recorded on 
the curved surface of the conducting 
solid after passing through skull and 
scalp, which have their own electrical 
properties. No one should be amazed 
that the record and the intracranial event 
do not have one-to-one correlation. It is 
no discredit to the authors that the core 
problem of the VER, which has eluded 
all other workers in the field, has eluded 
them also. 

There are a few established valid 
applications of the VER. These depend 
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on binocular differences where a known 
healthy eye exists as control. Otherwise. 
despite the elegance of the hardware, the 
considerable thought expended, and the 
care spent in data reduction, recording of 
the FER is still a method searching for an 
application. 

ALBERT M. POTTS 


Physiology of the Human Eye and Visual 
System. Edited Raymond E. Records. 
Hagerstown, Harper and Row, Pub- 
lishers, Inc., 1979. Hardcover, 691 
pages, preface, bibliography, index, 
106 black and white figures, 10 color 
figures. $45 


This new textbook is a pleasure to 
review. The editor, Raymond E. Re- 
cords, has gathered a group of individu- 
als to write on specific areas of the 
physiology of the eye and visual pro- 
cesses. In the preface, he states that this 
volume functions both as a reference 
work and as a textbook. He has succeed- 
ed admirably, for virtually without ex- 
ception each segment of the book can be 
viewed as a complete and up-to-date 
review of the physiology of that system 
under discussion. In this context the 
clinical applications of our physiologic 
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knowledge are well covered. With few 
exceptions bibliographies in each section 
are also complete and provide even 
further help to the reader. 

It takes a courage on the part of both 
the author and the publisher to put out a 
textbook of the physiology of the eye 
when faced with the knowledge that 
Adlers “Physiology of the Eye” is a 
recognized classic in this field and is on 
the shelves of virtually every ophthal- 
mologist, as well as being a widely used 
text in the libraries of the visual research- 
er. Thus, is there any way that this text 
improves upon Adler’s textbook and if 
not, has it any real place for those in the 
field of vision? In my view, this book 
does not offer any real improvement over 
Adler's textbook; indeed, all areas are 
similarily covered. However, this text 
deserves to be read because of the 
consistent excellence of the various chap- 
ters. It is always worthwhile to read the 
opinions of experts in their areas to learn 
their differences in perspective and their 
emphasis on particular areas, often with- 
in their own field of expertise. 

This text is most worthwhile and can 
be beneficial to all in the ophthalmic 
community. 

RONALD E. CARR 


ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


Acta Ophthalmologica 
AGE VARIATIONS IN NORMAL HUMAN 
CONTRAST SENSITIVITY. Derefeldt, G., 
Lennerstrand, G., and Lundh, B. 
(Dept. Ophthalmol., Linköping Univ., 
Sweden). Acta Ophthalmol. 57:679, 
1979. 


In recent years contrast sensitivity of the 
human eye has been found to be abnormal in 
some neurologic states. There is apparently also 
a decrease in contrast sensitivity in glaucoma. It 
is therefore important to establish base lines 
against which to measure these decreases. The 
authors point out that one of the factors that 
affects the response is age. There appears to be 
no difference in contrast sensitivity between 
the ages of 6 and 40 years but for ages above 60 
there is a loss of sensitivity in the middle and 
high frequency regions. This must be taken into 
account when interpreting the results of studies 
in pathologic states. (3 figures, 2 tables, 25 
references}—David Shoch 


Annals of Neurology 
ALEXIA, WITHOUT AGRAPHIA, DUE TO 
BRAIN TUMOR: A REVERSIBLE SYN- 
DROME. Turgman, J., Goldhammer, Y., 
and Braham, J. (Dept. Neurol., Chaim 
Sheba Med. Ctr., Tel Hashomer, Isra- 
el). Ann. Neurol. 6:265, 1979. 


Alexia without agraphia or word blindness is 
characterized by loss of reading without the loss 
of capacity to write. It usually results from a 
lesion in the dominant calcarine area and the 
splenium of the corpus callosum disconnecting 
the functioning calcarine area of the healthy 
occipital lobe from its connections with the 
speech center in the angular gyrus of the 
dominant hemisphere. Such patients can write 
spontaneously or on command but are unable to 
read back their own handwriting. The most 
frequent cause for this is ischemic cerebral 
vascular disease and therefore the entity is 
usually irreversible. In the patient reported 
here a craniotomy was done to remove a 
posterior fossa lesion following which the pa- 
tient developed alexia without agraphia. A 
further mass was then found in the left occipital 


lobe and on removal of this the alexia gradually 
improved. (2 figures, 1 table, 16 references)— 
David Shoch 


Archives of Ophthalmology 


DIPIVEFRIN AND EPINEPHRINE TREAT- 
MENT OF ELEVATED INTRAOCULAR 
PRESSURE: A COMPARATIVE STUDY. 
Kass, M. A., Mandell, A. I., Goldberg, 
I., Paine, J. M., and Becker, B. (Glau- 
coma Ctr., Dept. Ophthalmol., Wash- 
ington Univ. School of Med., St. Louis, 
Mo.). Arch. Ophthalmol. 97:1865, 
1979. 


Every 12 hours 0.1% dipivefrin was adminis- 
tered to one eye and 2% epinephrine hydro- 
chloride was administered to the fellow eye of 
42 patients with primary open-angle glaucoma 
or ocular hypertension in a randomized, 
double-masked study lasting three months. 
Dipivefrin produced similar percent reductions 
in intraocular pressure (18.6%) to epinephrine 
(21.0%), as well as similar increases in outflow 
facility and pupil diameter. A_ significantly 
lower incidence of burning and stinging after 
drug instillation was noted with dipivefrin 
therapy. This study supported the contention 
that dipivefrin is an effective and safe alterna- 
tive to epinephrine therapy for the reduction of 
elevated intraocular pressure. (3 tables, 9 
references)}—Authors’ abstract 


ASPIRATION CYTODIAGNOSIS OF EYELID 
TUMORS. Jakobiec, F. A., and Chat- 
tock, A. (Algernon B. Reese Lab. of 
Ophthal. Pathol., Edward S. Harkness 
Eye Inst., New York, N.Y.). Arch. 
Ophthalmol. 97:1907, 1979. 


In five patients, specimens of discrete, sub- 
epidermal eyelid tumors were successfully aspi- 
rated with 22- to 24-gauge spinal needles and 
diagnosed cytologically. The simplicity, rapidi- 
ty of diagnosis, and high accuracy of cytodiagno- 
sis should make it a popular method for the 
evaluation of clinically puzzling subepidermal 
eyelid tumors. (13 figures, 11 references)— 
Authors’ abstract 
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DISAPPEARANCE OF KAYSER-FLEISCHER 
RINGS AFTER LIVER TRANSPLANTA- 
TION. Schoenberger, M., and Ellis, P. 
P. (Dept. Ophthalmol., Univ. Colo- 
rado Med. Ctr., Denver, Colo.). Arch. 
Ophthalmol. 97:1914, 1979. 


Kayser-Fleischer rings were observed in a 
14-year-old boy with progressive liver disease. 
Laboratory data supported a diagnosis of hepa- 
tolenticular degeneration (Wilson’s disease). 
Therapy with chelating agents was initiated, 
but discontinued because of side reactions. 
Successful liver homotransplantation was per- 
formed. The Kayser-Fleischer rings gradually 
faded and had completely disappeared by six 
years postoperatively. (4 figures, 1 table, 11 
references)—Authors’ abstract 


DIPIVEFRIN AND ECHOTHIOPHATE: CON- 
TRAINDICATIONS TO COMBINED USE. 
Abramovsky, I., and Mindel, J. S. 
(Depts. Ophthalmol., and Pharmacol., 
Mount Sinai School of Med., New 
York, N.Y.). Arch. Ophthalmol. 97: 
1937, 1979. 


A study was undertaken to determine wheth- 
er the antiesterase activity of echothiophate 
iodide would prevent the conversion of dipivef- 
rin to epinephrine. Dipivefrin was adminis- 
tered singly and in combination with echothio- 
phate to 24 adult rabbits. Administration of 
dipivefrin lowered the intraocular pressure 8 + 
1 mm Hg (P< .001). When echothiophate was 
given before and concomitant with dipivefrin, 
there was no further decrease in intraocular 
pressure compared with that produced by 
echothiophate alone (5 + 1 mm Hg). Addition 
of epinephrine to eyes receiving dipivefrin plus 
echothiophate resulted in a significant addition- 
al decrease in intraocular pressure of 4 + 1 mm 
Hg (P <.001). When echothiophate was given 
after dipivefrin had lowered the intraocular 
pressure and both drugs were continued, the 
intraocular pressure rose to baseline levels. 
These results fit the theory that the esterase 
converting dipivefrin to epinephrine is inacti- 
vated by cholinesterase inhibitors. The clinical 
use of cholinesterase inhibitors and dipivefrin 
may be contraindicated. (4 figures, 1 table, 9 
references)—Authors’ abstract 


PROLIFERATIVE ENDOTHELIOPATHY 
WITH IRIS ABNORMALITIES: THE IRI- 
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DOCORNEAL ENDOTHELIAL SYN- 
DROME. Eagle, R. C., Font, R. L., 
Yanoff, M., and Fine, B. S. (Dept. 
Ophthal. Pathol., Armed Forces Insti- 
tute of Pathology, Washington, D.C.). 
Arch. Ophthalmol. 97:2104, 1979. 


Pathologic and clinical evidence suggests that 
the iris nevus syndrome, Chandler’s syndrome, 
and essential iris atrophy represent a continu- 
um of clinical manifestations of a single disease 
process involving proliferation of the corneal 
endothelial and characteristic iris abnormali- 
ties; the latter may be secondary to variations in 
the pattern, rate, and extent of endothelial 
proliferation. The authors suggest the term 
“proliferative endotheliopathy” to emphasize 
the common pathogenetic role of corneal endo- 
thelial proliferation in all three entities (iris 
nevus syndrome, Chandlers syndrome, and 
essential iris atrophy). A more succinct alter- 
nate term is “the iridocorneal endothelial syn- 
drome”. (9 figures, 24 references)—Authors’ 
abstract 


360 DEGREE PROPHYLACTIC CRYORET- 
INOPEXY: A CLINICAL AND EXPERIMEN- 
TAL STUDY. Robertson, D. M., and 
Priluck, I. A., (Dept. Ophthalmol., 
Mayo Clinic, Rochester, Minn.). Arch. 
Ophthalmol. 97:2130, 1979. 


Complications occurred after 360 degree 
prophylactic cryoretinopexy in three of six eyes 
in which fellow eyes had previously developed 
aphakic retinal detachment. Two of the six 
prophylactically treated eyes developed retinal 
detachment in advance of anticipated cataract 
surgery, and a third developed vitreitis and 
progressive preretinal membrane formation 
after uncomplicated cataract extraction. In an 
experimental study with rhesus monkeys, pre- 
retinal membrane formation was produced by 
administering heavy freezes with 360 degree 
cryoretinopexy. Although the quantities of cold 
were considered excessive for clinical use, the 
cryoretinopexy used clinically in this series 
must also be considered excessive. The use of 
360 degree cryoretinopexy in the management 
of eyes at high risk for retinal detachment must 
be considered judiciously. Particular caution 
must be exercised in administering cryoretino- 
pexy to nondetached retinas so as to avoid 
heavy freezes, which destroy the inner retinal 
layers. (3 figures, 1 table, 21 references)— 
Authors’ abstract 
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Bulletin of the World Health 
Organization 


THE RISK OF OPTIC ATROPHY FOLLOW- 
ING SURAMIN TREATMENT OF OCULAR 
ONCHOCERCIASIS. Thylefors, B., and 
Rolland, A. (WHO Onchocerciasis Con- 
trol Program, Ouagadougou, Upper 
Volta). Bull. WHO 57:479, 1979. 


Suramin is one of the few non-metallic 
compounds effective in the treatment of proto- 
zoal infections. It is used a great deal in the 
treatment of onchocerciasis but there have 
been reports of ensuing optic atrophy. In this 
study, 25 patients with onchocerciasis were 
treated with weekly injections of suramin while 
a comparable group of 23 were untreated. 
Before treatment in 1975 there was one patient 
in each group who showed an optic atrophy. 
Three years later the same patient was present 
in the untreated group but there were now four 
additional patients in the treated group who 
demonstrated an optic atrophy. No other ocular 
lesions had occurred in the intervening three 
years but there seems to be some indication 
that there is a risk of optic atrophy with the use 
of suramin. ( 1 table, 10 references)—David 
Shoch 


Investigative Ophthalmology 
and Visual Science 


TAPETUM DISORGANIZATION IN TAU- 
RINE-DEPLETED CATS. Wen, G. Y., 
Sturman, J. A., Wisniewski, H. M., 
Lidsky, A. A., Cornwell, A. C., and 
Hayes, K. C., (Dept. Pathol. Neuro- 
biol., Inst. for Basic Research in Men- 
tal Retardation, Staten Island, N.Y.). 
Invest. Ophthalmol. Vis. Sci. 18:1200, 
1979. 


A severe disorganization of the lattice ar- 
rangement of tapetal rods occurs in cats nutri- 
tionally deprived of taurine. This is the first 
reported example of a nutritionally related 
degeneration of tapetal cells. The tapetal cell 
degeneration, along with the previously noted 
photoreceptor degeneration in taurine-deplet- 
ed cats, suggests that taurine plays a vital role 
in maintaining the structural integrity of some 
biological structures. The visual evoked poten- 
tials were severely reduced in taurine-depleted 
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cats as were the electroretinogram responses, 
as previously noted, indicating that they are 
deficient in light processing. These results also 
emphasize the importance of dietary taurine for 
the maintenance of normal structure and func- 
tion of the eye, at least in the cat. (2 figures, 2 
tables, 13 references)—Authors abstract 


Japanese Journal of 
Ophthalmology 


THE CLINICAL SIGNIFICANCE OF DIUR- 
NAL PRESSURE VARIATION IN PRIMARY 
OPEN-ANGLE GLAUCOMA. Horie, T., 
and Kitazawa, Y. (Dept. Ophthalmol., 
University of Tokyo, School of Medi- 
cine, Tokyo, Japan). Jap. J. Ophthal- 
mol. 23:310, 1979. 


Intraocular pressure was measured with a 
Goldmann applanation tonometer in 21 normal 
individuals, 38 ocular hypertensives without 
field loss and 39 patients with primary open- 
angle glaucoma every hour for 24 hours. In 16 
subjects hourly tonometry was repeated twice 
at the interval of one week. Statistically highly 
significant correlation was noted between the 
characteristic factors of the diurnal curves 
comprising peak and trough pressures, magni- 
tude of diurnal pressure variation and mean 
pressure throughout 24 hours in the test popu- 
lation studied. However, no significant differ- 
ence in the magnitude of diurnal pressure 
variation was demonstrated between the ocular 
hypertensives and the primary open-angle glau- 
coma patients matched according to age, sex, 
and the peak pressure level. In primary open- 
angle glaucoma patients the age was inversely 
related to the magnitude of diurnal pressure 
variation. A statistically significant linear rela- 
tionship was demonstrated between the peak 
pressure and the intraocular pressure at 11 a.m. 
and 12 noon. A similar relationship was dis- 
closed between the trough pressure and the 
intraocular pressure at 12 midnight and 2 a.m. 
The validity to predict the peak or trough 
pressure on the basis of a single pressure 
measurement was substantiated by substituting 
the data from the external samples into the 
derived equations. A highly significant correla- 
tion coefficient was demonstrated between the 
measured and the predicted values on the basis 
of best fitted cosine curves in the majority of 
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the subjects. The findings support the concept 
that the diurnal pressure variation has a circadi- 
an rhythm in a chronobiological sense. It was 
demonstrated that the pressure variation be- 
tween the two eyes in each individual varied 
synchronously, and the difference in pressure 
between the two eyes remained remarkably 
constant for the 24-hour period, not only in the 
normal but in the ocular hypertensives and the 
glaucomatous patients as well. The peak and 
the trough pressures were almost identical and 
took place at almost the same time of the day on 
the repeated determinations at the interval of 
one week. (14 figures, 16 tables, 62 refer- 
ences)—Authors’ abstract 


Journal of Allergy and Clinical 
Immunology 


TOPICAL OCULAR ADMINISTRATION OF 
CROMOLYN SODIUM FOR TREATMENT 
IN SEASONAL RAGWEED CONJUNCTIVI- 
TIS. Welsh, P. W., Yunginger, J. W., 
Tani, D. G., Toussaint, N. F., Larson, 
L. A., Bourne, W. M., and Gleich, G. 
J. (Depts. Pediatr., Int. Med., Oph- 
thalmol., and Immunol., Allergic Dis- 
eases Research Lab., Mayo Clinic, 
Rochester, Minn.). J. Allergy Clin. 
Immunol. 64:209, 1979. 

A group of patients with seasonal ragweed 
conjunctivitis were divided into two groups; 
half of these received a 4% solution of cromolyn 
sodium and the control patients received place- 
bo drops. All patients in this study had IgE 
antibody levels of 100 ng/ml or greater. Those 
patients receiving the cromolyn sodium had a 
significant reduction in rhinorrhea and nasal 
congestion but there was no significant reduc- 
tion in eye symptoms. No other side effects 


were noted. (7 figures, 3 tables, 9 refer- 
ences)—David Shoch 


Journal of the American 
Medical Association 
PREDICTION OF OUTCOME OF SURGERY 
AND ANESTHESIA IN PATIENTS OVER 
80. Djokovic, J. L., and Hedley- 
Whyte, J. (Dept. Anaesthesia, Harvard 
Med. School and Beth Israel Hosp., 
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Harvard Univ., Boston, 
J.A.M.A. 242:2301, 1979. 


The authors studied the outcome of surgery 
in 500 patients over 80 years of age. Hospital 
mortality within one month of surgery was 
6.2%. The American Society of Anesthesiolo- 
gists Class 1 to 5 preoperative evaluation scale 
was useful in predicting death—less than 1% of 
Class 2 patients died, 4% of Class 3, and 25% of 
Class 4. Six of seven perioperative deaths were 
caused by mesenteric infarction. Myocardial 
infarction was the leading cause of postopera- 
tive death. One must note that these patients 
all had either general or regional anesthesia and 
only four of them had eye surgery. (4 figures, 2 
tables, 16 references)—Authors’ abstract 


Mass. ). 


CARDIAC ARREST FOLLOWING FLUORES- 
CEIN ANGIOGRAPHY. Cunningham, E. 
E., and Balu, V. (Dept. Int. Med., 
State Univ. of New York, Buffalo, 
N.Y.). J.A.M.A. 242:2431, 1979. 


A 61-year-old man with a history of chronic 
stable angina was hospitalized for evaluation of 
accelerated angina of two weeks duration. 
Coronary angiography was followed by acute 
oliguric renal failure considered secondary to 
the injection of radiopaque contrast material. 
He recovered from this with the aid of hemodi- 
alysis and some three months later underwent 
fluorescein angiography to rule out minimal 
diabetic changes. Twenty minutes after the 
injection of fluorescein the patient suddenly 
collapsed and resuscitative efforts were unsuc- 
cessful. The patient was pronounced dead 45 
minutes after the injection of fluorescein. It is 
possible that the fluorescein dye had a direct 
vasospastic effect but it is probably more likely 
that a vasovagal reaction resulted in bradycardia 
and a fall in myocardial perfusion and oxygen 
supply. (4 references)—David Shoch 


Lancet 


FISH-EYE DISEASE: A NEW FAMILIAL 
CONDITION WITH MASSIVE CORNEAL 
OPACITIES AND  DYSLIPOPROTEIN- 
AEMIA. Carlson, L. A., and Philipson, 
B. (Depts. Int. Med., and Ophthal- 
mol., Karolinska Hosp., Stockholm, 
Sweden). Lancet 2:921, 1979. 


A man and his three daughters had massive 
corneal opacities called in their home village 


—-«~ 
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“fish-eye disease” because of the resemblance 
of the eyes to those of boiled fish. The two 
living daughters had the same dyslipoprotein- 
aemia, characterised by normal serum choles- 
terol but raised serum triglycerides, raised 
very-low-density lipoproteins, strikingly high 
levels of low-density lipoprotein triglycerides. 
Low-density lipoprotein contained normal 
sized as well as abnormally large particles and a 
90% reduction in the level of high-density 
lipoprotein cholesterol. Lecithin: cholesterol 
acyltransferase activity and the percentage of 
plasma cholesterol esters were normal, which 
excluded lecithin: cholesterol acyltransferase 
deficiency. Normal electrophoretic mobility of 
high-density lipoprotein as well as other lipo- 
protein findings excluded Tangier disease. The 
clinical and laboratory abnormalities in fish-eye 
disease are atherosclerosis at old age, visual 
impairment, and dense corneal opacification. 
Fish-eye disease thus differs both clinically and 
in its lipoprotein abnormalities from lecithin: 
cholesterol acyltransferase deficiency and Tan- 
gier disease. (3 figures, 3 tables, 13 
references)—Authors abstract 


Transactions of the 
Ophthalmological Societies of 
the United Kingdom 


VARIABLE FOCUS SPECTACLES. Wright, 
B. M. (Clinical Res. Ctr., Harrow, 
England). Trans. Ophthalmol. Soc. U. 
K. 98:84, 1978. 


The author has devised a three-layered spec- 
tacle lens; the outer and inner layers of which 
are glass and the center which is filled with a 
fluid similar to the glass in index of refraction. 
With a small bellows in the temple he is able to 
push fluid into the hollow space thus increasing 
the refractivity by as much as two to three 
diopters and thus making the spectacle useful at 
near. Pulling back on the bellows removes the 
fluid which returns the lenses to plano and thus 
useful for distance. Ifa correction is present this 
can be ground into the anterior glass layer. 
These variable focus spectacles are apparently 
in the process of being developed commercial- 
ly. (2 figures, 2 references)—David Shoch 


ROLE OF CARDIOVASCULAR DISEASE IN 
THE PATHOGENESIS OF RHEGMATO- 
GENOUS RETINAL DETACHMENTS. 
Zinn, K. M., Field, R., and Schepens, 
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C. L. (Retina Ser., Mass. Eye and Ear 
Infirm., Dept. Ophthalmol, Harvard 
Med. School, Boston, Mass.). Trans. 
Ophthalmol. Soc. U. K. 98:134, 1978. 


In 100 patients with fresh rhegmatogenous 
retinal detachments complete ocular and physi- 
cal examinations including electrocardiograms 
were carried out. The incidence of coronary 
artery disease and systemic hypertension in 
these patients with retinal detachments was 
much greater than that found in the general 
population of similar age and sex. It is suggest- 
ed that the common entity present in all these 
vascular diseases is ischemia and that the retinal 
detachments may result from ischemia of the 
retina and choroid. This would suggest that 
retinal detachments are only one element of 
generalized vasculopathies that involve coro- 
nary arteries, pulmonary vasculature, and per- 
haps the renal circulation in patients with 
systemic hypertension. (2 figures, 7 tables, 35 
references)—David Shoch 


VISUAL DISABILITIES OF OCULOCUTAN- 
EOUS ALBINISM AND THEIR ALLEVIA- 
TION. Taylor, W. O. G. (Ayr, Scot- 
land). Trans. Ophthalmol. Soc. U. K. 
98:423, 1978. 


Albinotics have a variety of ocular problems 
related to morphologic changes in the eye. The 
central vision is usually poor and in histologic 
studies done in albinos it is found that the retina 
is six to eight cells thick in the macula area 
rather than containing only receptors. The 
photophobia is caused by the marked pigment 
deficiency in the iris and retina. Associated with 
these is nystagmus and frequent strabismus. 
Since the albino has the same complement of 
pre-melanosomes as normal individuals it ap- 
pears that the deficiency in melanin production 
is within the cell. In those albinos who are 
tyrosinase-negative there is probably no hope 
for treatment but in a tyrosinase-positive albino 
the feeding of large amounts of tyrosine has 
been tried without success. The author recom- 
mends tinted lenses to help with the photopho- 
bia and finds that the new photochromic lenses 
are particularly useful. One may also use 
contact lenses with opaque scleral portions and 
painted irides. A side effect which has been 
beneficial is that the weight of the lenses tends 
to reduce the excursion of the nystagmus. Low 
vision aids are obviously useful when required. 
(28 figures, 2 tables, 143 references)—David 
Shoch 
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DISSEMINATED INTRAVASCULAR COA- 
GULOPATHY. Martin, V. A. F. (Dept. 


Ophthalmol., Royal Victoria Hosp., 
Belfast Ireland). Trans. Ophthalmol. 
Soc.U. K. 98:506, 1978. 


Disseminated intravascular coagulation is not 
a disease but a pathological process with wide- 
spread thrombus formation in small vessels; it 
occurs in many systemic conditions that stimu- 
late the intravascular clotting mechanism. 
There may be widespread tissue involvement, 
and any tissue in the body may be affected, 
especially in the kidnev, brain, liver, heart, and 
lungs. This abnormal coagulation is now com- 
monly referred to as disseminated intravascular 
coagulopathy. It is prone to occur in obstetrical 
complications, in cancer, after transplantations, 
and where there has been tissue damage, such 
as burning, crushing, and surgery, all of which 
release thromboplastin into the circulation. It 
may also occur in Gram negative bacterial 
systemic infections, in antigen-antibody reac- 
tions, and in thrombotic thrombocytopenic 
purpura. When the eve is involved, the throm- 
bi occur in the choriocapillaris, and are usually 
limited to the submacular and peripapillary 
choroid. The anterior parts of the eye generally 
escape involvement. Visual symptoms may be 
early, and may be due to central choroidopathy 
or to secondary retinal detachment. (8 
references)—Author's abstract 
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Transactions; Pennsylvania 
Academy of Ophthalmology 
and Otolaryngology 


PSEUDOPHAKIC RETINAL DETACHMENT. 
Tasman, W. (Dept. Ophthalmol., 
Thomas Jefferson Univ., Philadelphia, 
Pa.). Trans. Pa. Acad. Ophthalmol. 
Otolaryngol. 32:139, 1979. 


The authors studied 252 patients with retinal 
detachments following cataract extraction and 
intraocular lens implant. On the average, de- 
tachment occurred 87 days after the implant 
which is much shorter than the usual aphakic 
detachment where the average elapsed time is 
about 37 months. More importantly the retinal 
breaks could not be identified in 18% of the 
cases which is 2 4 times greater than the failure 
to identify retinal breaks after conventional 
intracapsular cataract extraction. Thirty-five 
percent of the patients attained 20/40 (6/12) or 
better vision, a lower figure than the visual 
results in aphakic detachments where a conven- 
tional intracapsular procedure had been per- 
formed. On the basis of this study the author 
feels that an intraocular lens is contraindicated 
when there is a history of a retinal break or 
retinal detachment in the fellow eye, a family 
history of retinal detachment or vitreous loss at 
the time of surgery. (1 figure, 8 references)— 
David Shoch 


NEWS ITEMS 


EDITED BY THOMAS CHALKLEY, M.D. 


Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


INTERNATIONAL SYMPOSIUM ON 
INTRAOCULAR TUMORS 


An International Symposium on Intraocular Tu- 
mors will be held May 17-21, 1981, in Schwerin, 
German Democratic Republic. For further informa- 
tion, write Dr. K. P. Lommatzsch, Augenklinik, 
Stadtisches Klinikum Berlin-Buch, Karower Strasse 
11, 1115 Berlin, German Democratic Republic (East 
Germany). 


IRISH OPHTHALMOLOGICAL SOCIETY: 
ANNUAL MEETING 


The annual meeting of the Irish Ophthalmological 
Society will be held in Dublin, April 25 and 26, 1980. 
For further information, write Dr. G. P. Crookes, 
Hon. Secretary, Irish Ophthalmological Society, 18, 
Fitzwilliam Place, Dublin 2, Ireland. 


AUSTRALIAN NATIONAL COUNCIL OF 
AND FOR THE BLIND: INTERNATIONAL 
CONFERENCE 


The Australian National Council of and for the 
Blind will sponsor an International Conference on 
Low Vision May 19-21, 1980. For further informa- 
tion, write Mr. Lindsay McMillan, Conference 
Organiser, Association for the Blind, H. M. Lightfoot 
Centre, 454 Glenferrie Road, Kooyong, Victoria, 
3144 Australia. 


CANADIAN OPHTHALMOLOGICAL 
SOCIETY: 43RD ANNUAL MEETING 


The Canadian Ophthalmological Society will hold 
its 43rd Annual Meeting June 8-11, 1980. For further 
information, write the Canadian Ophthalmological 
Society, P. O. Box 8844, Ottawa, Ontario, Canada 
K1G 3G2. 


ISRAEL INTERNATIONAL SYMPOSIUM 
ON GLAUCOMA 


The Israel International Symposium on Glaucoma 
will be held in Tel Aviv, Israel, Sept. 3-5, 1980. For 
further information, write Secretariat, P.O.B. 16271, 
Tel Aviv, Israel. 


ELISABETH HOSPITAL: INTERNATIONAL 
LENS IMPLANT COURSE 


An international lens implant course will be held at 
Elisabeth Hospital, Sluiskil, Netherlands, Sept. 
10-11, 1980. For further information, write Ms. Mary 
van der Peijl, Abeelstraat 3, 4537 XR Terneuzen, The 
Netherlands. 
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OPHTHALMOLOGICAL SOCIETY OF 
SOUTH AFRICA: ANNUAL CONGRESS 


The Annual Ophthalmological Society of South 
Africa Congress will be held May 4-8, 1980. For 
further information, write The Secretary, P. O. Box 
2409, Johannesburg 2000, South Africa. 


MINNESOTA ACADEMY OF 
OPHTHALMOLOGY AND 
OTO-LARYNGOLOGY: ELEVENTH 
ANNUAL WILLIAM L. BENEDICT 
LECTURE 


The Minnesota Academy of Ophthalmology and 
Oto-Laryngology presented its Eleventh Annual 
William L. Benedict Lecture at its meeting on Jan. 
11, 1980. Robert T. Schaller, M.D., was the guest 
speaker. His topic was “Medical Experiences in the 
American K - Z climb.” Dr. Benedict was president 
of the Ophthalmic Publishing Company at the time of 
his death in 1969. 


St. FRANCIS HOSPITAL, ROSLYN, NEW 
YORK: OPHTHALMOLOGY SEMINAR 


St. Francis Hospital. Roslyn, New York, will hold a 
seminar, “Ophthalmology: Whats New In... , 
March 29, 1980. For further information, write Sean 
P. Joyce, Manager, Training and Education, St. 
Francis Hospital, Port Washington Blvd., Roslyn, NY 
11576. 


UNIVERSITY OF ILLINOIS: ANTERIOR 
AND POSTERIOR SEGMENT VITRECTOMY 
COURSE 


The University of Illinois College of Medicine 
Department of Ophthalmology, will hold an anterior 
and posterior segment vitrectomy course March 28 
and 29, 1980. Registration fee is $350. For further 
information, write University of Illinois at the Medi- 
cal Center, Office of Continuing Education Services, 
1853 W. Polk St., Room 144, Chicago, IL 60612. 


ROCHESTER OPHTHALMOLOGICAL 
SOCIETY: TWENTY-FIFTH ANNUAL 
ALBERT C. SNELL MEMORIAL 
LECTURE 


The Rochester Ophthalmological Society will spon- 
sor the Twenty-Fifth Annual Albert C. Snell Memor- 
ial Lecture. Clement McCulloch will be the speaker. 
The title of his lecture is “Diabetic Retinopathy, 
Where are We?” There will be an afternoon clinical 
session at the University of Rochester Medical Cen- 
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ter followed by an evening dinner and the Memorial 
Lecture at the Rochester Academy of Medicine. 
There will be a session April 11. For further informa- 
tion, write Primitivo D. Roca, M.D., 
St., Rochester, NY 14607. 


TULANE MEDICAL CENTER: TULANE 
OPHTHALMOLOGY UPDATE 
Tulane Medical Center will present “Tulane Oph- 


thalmology Update” April 24-27, 1980. Registration 
fee is $350. For further information. write Miss 


Sharon A. Shirey, Assistant Director, Office of 


Continuing Education, Tulane Medical Center, 1430 
Tulane Ave., New Orleans, LA 70112. 


MIAMI EYE FOUNDATION: THE MIAMI 
COURSE IN PHACOEMULSIFICATION 


The Miami Eye Foundation in cooperation with 
Bascom Palmer Eye Institute. Miami-Dade Commu- 
nity College, and St. Francis Hospital will present 
the Miami Course in Phacoemulsification., April 
23-27, 1980. For further information, write Lyn 
Johnson, Miami Eye Foundation, 1680 Michigan 
Ave., Miami Beach, FL 33139. 


UNIVERSITY OF MINNESOTA MEDICAL 
SCHOOL: ANNUAL OPHTHALMOLOGY 
COURSE 


The Department of Ophthalmology of the Univer- 
sity of Minnesota Medical School will present its 
annual course, “Current ophthalmological tech- 
niques. Lectures and demonstrations.” April 28-29, 
1980. For further information, write Office of Contin- 
uing Medical Education, University of Minnesota 
Medical School, Box 293, Mavo Memorial Bldg., 420 
Delaware St. S.E., Minneapolis MN 55455. 


CHILDREN'S EYE CARE FOUNDATION: 
RESEARCH AND FELLOWSHIP SUPPORT 
FUNDS IN PEDIATRIC 
OPHTHALMOLOGY 


Support for research projects in pediatric ophthal- 
mology is available through the Children’s Eve Care 
Foundation. Investigations must be undertaken in 
North America. Applications should -describe the 
purpose of the investigation, identify the sponsors, 
the principal and collaborating investigators, summa- 
rize the budget and the time frames for the study as 
well as any other pertinent information. 

Deadlines for submission of grant applications are 
April 30 and October 31. 

Support for fellowships in pediatric ophthalmology 
is available through The Children’s Eve Care Foun- 
dation. Training must be conducted in North Ameri- 
ca but traineeship eligibility is not limited to U.S. or 
Canadian citizens. Stipends are $10,000 per annum. 

Priority consideration will be given to fellows who 
seek support for additional training after completion 
of a one year fellowship program in pediatric ophthal- 
mology and strabismus and to fellows who plan to 
pursue academic or teaching careers after completion 
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of fellowship training. Consideration will also be 
given to the relative needs of the population to be 
served by the fellow upon completion of training. 

Requests for fellowship support will be considered 
after notification of acceptance to a North American 
training program has been received by the applicant. 
Letters of support from the training program director 
and department chairman must accompany requests 
for fellowship support. 

For further information, write Children’s Eve Care 
Foundation, 1015 15th St., N.W., Washington, DC 
20005. 


BAUSCH AND LOMB AWARDS Two 
EXTERNAL DISEASE FELLOWSHIPS 


Bausch and Lomb has awarded two external dis- 
ease fellowships of $15,000 each for the advancement 
of basic corneal research. Selected to receive Exter- 
nal Disease Fellowships for the 1979-1980 academic 
vear were Ann Kieler and Michael Hettinger. Appli- 
cations for the 1950-1951 external disease fellowships 
are now being accepted. The deadline for applica- 
tions is March 1, 1980. For further information, write 
Ms. Peggy Ross, Bausch and Lomb, 1400 N. Good- 
man, Rochester NY 14602. 


AMERICAN INTRA-OCULAR IMPLANT 
SOCIETY: NEW OFFICERS 1979-1980 


The newly elected officers of the American Intra- 
Ocular Society are: President, Miles A. Galin: Vice 
President. Murry K. Weber: Secretary, Kenneth di 
Hoffer; and Treasurer, Henry M. Clayman. 


WILLS EYE HOSPITAL: SIXTH ANNUAL 
CONTACT LENS CONFERENCE 

The Sixth Annual Contact Lens Conference of 
Wills Eye Hospital will be held June 5-7, 1980. For 


further information, write Kenneth I. Michaile. 
M. D., 1930 Chestnut St., Philadelphia, PA 19103. 


LONG ISLAND JEWISH-HILLSIDE 
MEDICAL CENTER: A CLINICAL DAY IN 
OPHTHALMOLOGY TOPICS IN UVEITIS 
AND OCULAR IMMUNOLOGY. 


The Department of Ophthalmology, Long Island 
Jewish-Hillside Medical Center and the Health Sci- 
ences Center, State University of New York at Stony 
Brook, will present “A clinical Day in Ophthalmology 
Topics in Uveitis and Ocular Immunology,” March 
19, 1980. Tuition is $60. For further information. 
write Continuing Education Coordinator, Long Is- 
land Jewish-Hillside Medical Center. New Hyde 
Park, NY 11042. 


PERSONAL. 


MANFRED SPITZNAS 


Manfred Spitznas of Essen, Germany, has been 
named Wasserman Professor of Ophthalmology: at 
UCLA's Jules Stein Eve Institute. 
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THE VISUAL PATHWAYS 


A Neuro-Ophthalmology Symposium 


The Washington Hospital Center 
Washington, D.C. 
April 25 & 26, 1980 


Faculty 


Charles Citrin, M.D., George Washington University 
David Cogan, M.D., National Eye Institute 
Ronald Fishman, M.D., The Washington Hospital Center 
Arthur Kobrine, M.D., George Washington University 
Martin Kolsky, M.D., The Washington Hospital Center 
Don Minckler, M.D., Estelle Doheny Eye Foundation 


Neil Miller, M.D., Wilmer Eye Institute 
Hugo Rizzoli, M.D., George Washington University 
Shirley Wray, M.D., Harvard University 


A $145 registration fee 
includes a luncheon and cocktails 
($50 for residents with a letter from 

their chief of service). 


The symposium will award 10 CME credits. 


Please contact: 


Martin P. Kolsky, M.D. 
Department of Ophthalmology 
The Washington Hospital Center 
110 Irving Street, NW 
Washington, D.C. 20010 


BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1980 


Held in conjunction with the Northern California Universities: 










University of California, San Francisco 
Pacific Medical Center 
University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology, Neuro- 
ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, 
P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, D. Michaels, 
R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, 
D. Worthen and many others on the faculty of 60. 


Tuition is $875.00. For further information and application forms, please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 









THE CONTACT LENS DEPARTMENT OF 
WILLS EYE HOSPITAL AND 
JEFFERSON MEDICAL COLLEGE 
Present the 
SIXTH ANNUAL 
CONTACT LENS CONFERENCE 


To be held at the 
Fairmont Hotel, Philadelphia, PA 


June 5-7, 1980 
Faculty for the courses will include: 


Irving Leopold, M.D., D.Sc. 
Distinguished Visiting Lecturer 

Owen Belmont, M.D. Peter Laibson, M.D. 
Heriberto E. Buch, M.D. Donelson R. Manley, M.D. 
L. Dean Clements Gladace |. Michaile, M.A. 
Dion R. Ehrlich, M.D. John F. Morgan, M.D. 
Gerald Feldman, Ph.D. Sidney G. Radbill, M.D. 
G. Peter Halberg, M.D. Gerard M. Shannon, M.D. 
Jack Hartstein, M.D. Joseph W. Soper 
Edward Jennings, M.D. James Tassini, M.D. 
Vasilios J. Kalogredis, J.D Jerry Zaslow, M.D., J.D. 
Richard Keates, M.D. 

Kenneth |. Michaile, M.D., Program Chairman 


Tuition will be $225 for practicing Ophthalmologists, $100 for 
sponsored Technicians, no fee for Residents with letter from De- 
partment Head (limited number) and $50 for accompanying 
spouse. There will also be four different Workshops to choose 
from at $50 per workshop, 1 workshop per registrant. Fees in- 
clude all social events: Welcoming Wine & Cheese Party, Dinner 
Dance, and other planned activities. 

This Conference is acceptable for 12 credit hours in Category | for 
the Physician's Recognition Award of the American Medical 
Association. 


For further information, please contact Kenneth |. Michaile. 
M.D.. 1930 Chestnut Street. Philadelnhia. Pennsvivania 19103 
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problem, 
visual access to 
the 25°-35° zone... 






designed by: 
EDWARD B. McLEAN, M.D. 


McLEAN PRISMATIC 
FUNDUS LENS 


The McLean prismatic fundus lens incor- 
porates a 25° prism and modified holding 
flange which provides an extended view of 
the mid-peripheral retinal field. The lens is 
made of high impact plastic and is light in 
weight. The corneal diameter is 12.00 mm. 
with a radius curvature of 8.00 mm. The 
scleral flange diameter is 16.00 mm. with a 
radius curvature of 12.25 mm. These features 
provide a lens which maintains optimal cor- 
neal contact without distortion. The holding 
flange has been truncated coincident with 
the base orientation of the 25° prism. This 
feature allows this portion of the rim to be 
rotated further superiorly for additional 
utilization of the superior retina. This is par- 
ticularly useful in patients with deep-set 
eyes, overhanging brow, and limited upward 
gaze. 

The McLean 25° prism lens is designed 
specifically to allow the examiner to 
visualize the area of the retina peripheral to 
the furthest limits. In practice, it is frequent- 
ly found that pathology may be located in the 
25° to 35° retinal field, i.e. too peripheral to 
be seen with the standard-type fundus con- 
tact lens, yet too posterior to be seen with an 
indirect peripheral fundus contact lens such 
as a Three Mirror Universal (Goldmann 
Type) or the Thorpe Four-Mirror lens. It is 


also a retinal zone difficult to treat satisfac- 
torily with photocoagulation for the same 
reason. This problem, visual access to the 
25° to 35° zone is compounded in elderly 
patients with limited range of voluntary 
ocular movement and in patients who have 
akinesia with retrobulbar anesthesia for 
photocoagulation treatment. 

The lens is equally applicable to both 
diagnostic and therapeutic uses. For 
photocoagulation in the 25° to 35° zone, 
beyond the limits of the Goldmann Fundus 
lens, the 25° prism lens may be substituted 
with no need to change laser parameters. 
The intensity of the coagulation remains con- 
stant and there is no apparent distortion of 
the lesion size or shape (as is evident when 
changing to mirrored lenses). A useful 
feature of the 25° prism lens which is related 
to the prism itself, is the ability to rotate the 
lens slightly to avoid the media impairment 
due to the presence of linear cortical 
opacities, hindering satisfactory placement 
of coagulation lesions. A 10° to 15° rotation 
of the lens will usually provide a clear media 
view past cortical opacities. 

The McLean lens has a high efficiency, 
anti-reflection coating which cuts energy 
transmission losses while increasing both 
the brightness and contrast of the transmit- 
ted image. 

The McLean Prismatic Fundus lens, 
OMFA, is manufactured by Ocular Instru- 
ments, Inc., Redmond, Washington, USA. 


McLEAN PRISMATIC FUNDUS LENS 
$175” 
O Send the McLean Fundus Lens and Invoice 
O Please Send More Information 


MANUFACTURED BY 


kula malumenia, ine. 


(206) 885-1263 
P.O. Box 598 è Redmond, WA 98052 
NAME E 
ADDRESS 
CITY _ 


STATE ZIP 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 7000 cases of all types of lenses 


Robert Azar, M.D. FACULTY 

Richard Kratz, M.D. Robert M. Sinskey, M.D. 

Thomas Mazzocco, M.D. Course Director 

Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee $850.00 
FOR PERSONALIZED INSTRUCTION i 
Cancellation Fee: $150.00 


26 Hours CMA-AMA Category I Credit Cavitron Approved 


GUEST FACULTY 


Mr. Eric Arrnott—Great Britain William Maloney, M.D.—U.S.A. 

Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M ; 

Leonard Christensen, M.D.—U S.A. DLE RIELE UON M.D.— 

Slava Fyodorov—USSR William Vallotton, M.D. 

William Harris, M.D.—U.S.A. Franco Verzella, M.D.— 

Michail Krasnov. M.D.—USSR Murray Weber, M.D.—U.S.A. 
John Weisel, M.D.—U.S.A. 


COURSE INCLUDES 


10 or more live cases with the Mark Choyce lenses, Binkhorst type lenses using Intracapsular, 
Extracapsular and the latest modifications of the “PHACOEMULSIFICATION TECHNIQUES”, 
Secondary implants, Animal surgery using “PHACOEMULSIFIER”, Patient selection, Pre- and 
Post-operative care, Post-operative examinations, “INTRAOCULAR LENS CALCULATION”, 
Complications including removal and changing of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Mar. 20-22; 
Apr. 3-5; May 15-17; Jun. 12-14; 
Jul. 24-26 


Presented oy 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN spree LIONS EYE INSTITUTE 


SAINT JOHN’S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard è Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
MARCH APRIL MAY JUNE JULY 


NAME _ 


ADDRESS —____ 
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MOUNT ZION HOSPITAL March 20-22, 1980 
AND MEDICAL CENTER 


Hyatt on Union Square 
San Francisco, California 


San Francisco 
Presents: 


A Postgraduate Symposium Honoring Max Fine, M.D.: 


New and Controversial 
Aspects of Anterior Segment Surgery 


Guest Faculty 


STUART I. BROWN, M.D., Professor and Chairman, Department of Ophthalmology, 
University of Pittsburgh, Pittsburgh, Pennsylvania. 


RICHARD K. FORSTER, M.D., Professor of Ophthalmology, University of Miami 


(Bascom Palmer Eye Institute), Miami, Florida. 


HERBERT E. KAUFMAN, M.D.,Professor and Head, Department of Ophthalmology, 


Louisiana State University Eye Center, New Orleans, Louisiana. 


RICHARD KEATES, M.D.. Professor of Ophthalmology, Ohio State University, 
Columbus, Ohio. 


San Francisco Faculty 


MELVYN D. BERT, M.D. THOMAS MOORE, M.D. 

JEROME BETTMAN, M.D. BRUCE OSTLER, M.D. 

THOMAS B. CZERNER, M.D. BENJAMIN M. PICETTI, JR., M.D. 
MITCHELL H. FRIEDLAENDER, M.D. DOHRMANN K. PISCHEL, M.D. 
JOHN HETHERINGTON, JR., M.D. BRUCE SPIVEY, M.D. 

JAMES W. KNAPP, M.D. DAVID VASTINE, M.D. 

STEVEN KRAMER, M.D. ROBERT WEBSTER, M.D. 


COURSE CHAIRMAN 


M. WALLACE FRIEDMAN, M.D., Chief, Department of Ophthalmology, Mount Zion Hospital and 


Medical Center; Associate Clinical Professor of Ophthalmology, University of California, San Fran- 
cisco, and Pacific Medical Center. 


% Accreditation 
For more information, contact: K: Approved for Category l credit under 
J California Medical Association’s Program 
for Continuing Education. 


Office of Continuing Education 

Mount Zion Hospital and Medical Center 

P. O. Box 7921 

San Francisco, CA 94120 Registration Fee: $375. Includes coffee services, 

(415) 567-6600, ext. 2405 lunches, banquet with spouse. Organized activity for 
spouses available (tour of beautiful Napa Valley wine 
country). 





RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS PEOPLE PRACTICES 
Rates 
30 words or less 


....each additional word 


1x 
$16.00 


SUPPLIES 
3x or more 
$12.00 (each issue) 
1.25 1.00 (each issue) 


MEETINGS SERVICES 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


VITREORETINAL SUBSPECIALIST: Excellent university resi- 
dency and retinal/vitreous fellowship. Four years experi- 
ence on full-time university retina staff. Extensive experi- 
ence/interest in diabetes. Seeking practice opportunity. 
Box 231 AJO 


OPHTHALMOLOGIST: 30, well trained, with good microsur- 
gical experience, seeks solo or hospital based practice in 
southeast or midwest, available July 1980. Box 248 AJO 


OPHTHALMOLOGIST: Board Certified with seven years solo 
practice experience seeks opportunity for association or 
group practice on East Coast or in Florida. Equipment 
available. Box 252 AJO 


WANTED: Board eligible or certified ophthalmologist to join 
two man practice in Eastern North Carolina. Excellent 
facilities, new hospital, salary and benefits leading to 
partnership. Box 253 AJO 


OPHTHALMOLOGIST: Excellent university residency, experi- 
ence in microsurgery seeks solo, associate, partnership or 
hospital affiliated opportunity. Greater New York, New Jer- 
wi Connecticut preferred, all areas considered. Box 254 


WANTED: Well trained young ophthalmologist to join busy 
ophthalmic practice in Connecticut. Excellent opportunity 
for partnership. Box 262 AJO 


WANTED: Pediatric ophthalmologist or oculo-plastic surgeon 
to join two established ophthalmologists in Albuquerque, 
New Mexico. Box 264 AJO 


FOR SALE: Miami, Florida. Active ophthalmology practice. 
Large, attractive office, with new equipment in modern 
medical building. Box 265 AJO 


FELLOWSHIP WANTED 


PHACO, IOL, ECCE.—should provide experience in Keratop- 
lasty; experience in Barraquer procedure (refractive keratop- 


lasty) desirable; preceptor must supply “hands on”’ surgical 
experience; preceptor should have respected professional 
standing July or Sept. 1980 for 8-12 months; Applicant cur- 
rently chief resident. Box 266 AJO 





FOR SALE: Ophthalmology practice in prestigious suburban 
area close to New York City. Box 267 AJO 


OPTOMETRIST: Seeking work with an ophthalmologist in the 
San Francisco, Boston, or New York area. Experienced in 
refraction, contact lenses, ocular prosthesis. Phone 901- 
755-5692 or reply to Box 268 AJO. 


WANTED: Ophthalmologist retiring to West Coast of Florida 
Work part-time—pick your hours. No investment. Box 
269 AJO 





OPHTHALMOLOGIST: 30, completing excellent university re- 
sidency seeks locum tenens position in Boston area for 
one or two ae, full or part-time. Available July 1980. 
Box 270 AJO. 


GENERAL OPHTHALMOLOGIST: 34, Board eligible, in- 
terested in joining pare, or ophthalmological group in 
metropolitan area. Box 271 AJO 


CALIFORNIA: Ophthalmologist, 30, finishing top university 
residency June 1980—anxious to relocate to California. 
Am as ambitious and aggressive as needed. Any and all 
reasonable opportunities considered. Box 272 AJO 


FOR SALE: Established, unopposed, general ophthalmology 
practice in New York metropolitan area. Congenial com- 
munity and attractive country living. Will stay to introduce. 
Box 273 AJO 


OPHTHALMOLOGIST: 34, board certified, excellent univer- 
sity residency. Cornea-external disease fellowship com- 
pleted. Private practice experience. Seeks group, partner- 
ship or association in New York City or southern Califor- 
nia. Box 274 AJO 


OPHTHALMOLOGIST: 36 years old, established, board cer- 
tified, general opthalmologist wishes to relocate in the 
Greater Washington, D.C. area. Would consider associa- 
tion or solo practice. Box 275 AJO 


OPHTHALMOLOGIST: 31, has completed a one year vit- 
reoretinal fellowship. No objection to doing some general 
ophthalmology. All geographical areas considered. Avail- 
able April, 1980. Box 276 AJO 


FOR SALE/LEASE: Established Santa Cruz, California prac- 
tice. Three complete lanes, surgery. Optical shop optional. 
Semi-retired ophthalmologist will cover and assist if de- 
sired. Minimum investment. Box 277 AJO 


WANTED: General ophthalmologist to associate and later as- 
sume practice in highly desirable Pacific northwest city. 
Beautiful building available. Send C.V. and practice ambi- 
tions to Box 278 AJO 


BELROSE REFRACTING EQUIPMENT COMPANY 
3911 W. North Avenue Chicago, Ill. 60647 
(312) 772-7500 


We Buy and Sell the Finest NEW and USED 
Refracting Equipment 
We will pay Top Dollar for your complete 
offices. 





UPENING AVAILABLE: Al Ine second year level in Upninal- 
mology residency program effective July 1, 1980. Re- 
spondents reply to Box 279 AJO 


MEDICAL RETINA: Board certified, vitreo-retinal/ 
oncology/research fellowships. Seeks challenging medical 
retina position, academic or group practice. Prefer south- 
west, consider south, southeast. Box 280 AJO 


OPHTHALMOLOGIST: 32, board certified, fellowship train- 
ing, leaving academic position, available July 1980, seeks 
association with one or more ophthalmologists in Seattle 
or Denver areas. Box 281 AJO 


WANTED: Bound run of Archives of Ophthalmology. State 
years; condition, price. Box 284 AJO 


FOR SALE: Charles Ultrascan realtime B-scan for ophthal- 
mology. Used one year. Two transducers. Axial length 
A-mode available. Jana Miller, Wolfe Clinic, Marshalltown, 
IA 50158, (515) 752-1565. 


WANTED: Vitreo-Retinal Surgeon to join two general 
ophthalmologists in actively growing Southern California 
multispecialty group practice. Contact N. Halverson, Ad- 
ministrator, Riverside Medical Clinic, Riverside, CA 
92506, 714-683-6370. 


OPHTHALMOLOGY, COLLEGE OF MEDICINE: The expanding 
College of Medicine at King Faisal University in Dammam, 
Saudi Arabia is seeking qualified clinical faculty in 
Ophthalmology for the 1980-1981 academic year. Salaries 
are competitive; comparable to other Saudi universities. 
Benefits are excellent. Contracts are one year and renew- 
able. Language of instruction is English. Send curriculum 
vitae with telephone numbers, and three references to: Dr. 
Tawfiq Tamimi, College of Medicine, King Faisal Univer- 
sity, c/o Saudi Arabian Educational Mission, 2221 West 
Loop South, Houston, TX 77027. 


SEATTLE: Opening for seventh ophthalmologist for multispe- 
cialty staff of 300 physicians. Referral-only, pathology- 
Oriented practice in a prepaid health plan with 270,000 
enrolled members. Information on the position available 
by contacting R. McAlister, M.D., 200 15th Avenue East. 
Seattle, WA 98112. 


OPHTHALMOLOGY PRACTICE: Broad based with primary 
care group. Northwestern Wisconsin community border- 
ing Northern Wisconsin lakes, streams, ski facilities. Has 
new 75 bed hospital and new clinic. Ten man family prac- 
tice group with internist and general surgeon expanding to 
secondary care. Contact Lloyd R. Cotts, M.D., (715) 
234-9031, 1020 Lakeshore Drive, Rice Lake, Wisconsin 
54868. 


FACULTY POSITIONS AVAILABLE: The Pennsylvania State 
University Medical School of the Milton S. Hershey Medi- 
cal Center invites applications for full-time faculty posi- 
tions in Ophthalmology at the Assistant Professor level. 
Candidates should have one or more years of fellowship 
training in a sub-specialty area. Inquiries, along with a 
current curriculum vitae and bibliography should be sent 
to: Barton L. Hodes, M.D., Professor and Head, Division 
of Ophthalmology, Pennsylvania State University Medical 
School, Milton S. Hershey Medical Center, Hershey, PA 
17033. The Pennsylvania State University is an equal op- 
portunity employer. 


RETINAL FELLOWSHIP: Available July 1, 1980. Medical re- 
tina, sickle cell disease, fluorescein angiography, and 
photocoagulation with some retinal-vitreous surgical ex- 
posure. Contact: Lee M. Jampol, M.D., Illinois Eye and 
Ear Infirmary, 1855 W. Taylor Street, Chicago, IL 60612, 
(312) 996-7831, 7832. 


POSITION AVAILABLE: Satisfying alternative to the big city. 
Modern 200 bed community hospital located in central 
Ohio offers pleasant family life style and progressive medi- 
cal practice. Fresh air and gentle hills along with active 
cultural, recreational and educational opportunities. Con- 
tact: Medical Staff Office, Galion Community Hospital, 
Portland Way South, Galion, OH 44833, (419) 468-4841. 


UPHTHALMULUGIST: 10 join active established medical and 
Surgical practice in a young, multi-specialty clinic. Small 
college community in Appalachian Mountain foothills with 
Outstanding family living. Attractive compensation pack- 
age and working conditions. Contact: Richard A. Caliis, 
Administrator, Morehead Clinic, 234-R Flemingsburg 
Road, Morehead, KY 40351. 


FACULTY POSITION AVAILABLE: Fellowship training in 
neuro- or pediatric ophthalmology preferred. Send resumé 
to Carol R. Kollarits, M.D., Medical College of Ohio, C.S. 
#10008, Toledo, OH 43599 


WANTED: Used contact or non-contact specular endothelial 
photomicroscope for animal studies. Contact: R. Gwin, 
Box J-115, JHMHC, University of Florida, Gainesville, FL 
32610 (904) 392-4744. 


OPHTHALMOLOGIST: Position available July 1, 1980, for 
senior clinician and research investigator in retinal/vitre- 
ous surgery at Associate or Full Professor level. Five years 
of experience required. Research background in immunol- 
ogy preferred. Membership in Macula or Retina Society 
required. Applicants already involved in diabetic re- 
tinopathy/vitrectomy study currently sponsored by The Na- 
tional Eye Institute will be given preference. Letter of appli- 
cation and curriculum vitae to Chairman, Department of 
Ophthalmolgy, Emory University, 1339 Clifton Rd., N.E., 
Atlanta, GA 30322 


FACULTY POSITIONS AVAILABLE 


The Department of Ophthalmology of the University of 
Chicago is seeking nominations and applications for posi- 
tions in neuro-ophthalmology and external disease. Patient 
care. teaching and research will be carried out at the Univer- 
sity of Chicago Hospitals and Clinics and the Eye Research 


Laboratories. Applicants must be Board certified and an ll- 
linois license is required. Candidates who have completed 
fellowship training in either neuro-ophthalmology or external 
disease are encouraged to apply. Faculty rank and salary 
commensurate with experience. Send curriculum vitae and 
bibliography to Frank W. Newell, M.D., Eye Research Labo- 
ratories, The University of Chicago, 939 East 57th St.. 
Chicago, IL 60637. An Equal Opportunity/Affirmative Action 
Employer. 





S. CENTRAL KANSAS: Multi-specialty group needs surgically 
aggressive ophthalmologist to replace retired ophthal- 
mologist. First year package salary plus fringe benefits 
70K. Associate/ownership/profit sharing at end of first 
year with income heavily based on incentive. Excellent 
opportunity for young man seeking a Salubrious environ- 
ment raising children in addition to a quality practice situa- 
tion. For more information, send letter with C.V. to James 
L. Mount, Business Manager, Snyder Clinic Association, 
Box 544, Winfield, KS, 67156, or call (316) 221-3200 
weekdays or (316) 221-3142 evenings and weekends. 


WANTED: Assistant or Associate Professor of Ophthalmology 
with expertise in the field of retina and vitreous surgery 
from an approved institution, or the equivalent in experi- 
ence. The individual must be eligible for a Kentucky medi- 
cal license, a board-certified ophthalmologist, capable in 
teaching, and able to conduct research—salary negoti- 
able. Write and send CV to Albert M. Potts, M.D., Profes- 
sor and Chairman, University of Louisville, Department of 
Ophthalmology, Louisville, KY 40202. The University of 
Louisville is an Equal Opportunity /Affirmative Action Em- 
ployer. 


OPHTHALMOLOGISTS: Need a change of life style? Or a new 
practice situation?? One of our hundreds of openings na- 
tionally is probably the one you are looking for! We confi- 
dentially match your geographical, financial, and practice 
requirements to our many Openings and give you detailed 
information on practice situations that meet your require- 
ments. There is no charge or obligation to you. Call 
Durham Medical Search, 717-K Statler Office Building, 
Buffalo, NY 14202. (716) 652-5911 
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The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 
pmma Loops... 


Surgidev Style IO (Leiske) 





The unique pmma loops: 


W eliminate the need for large, bulky solid footplates This lens is available in diametral lengths of 11.5mm, 12.0mm, 
@ reduce the weight of the lens significantly 12.5mm, 13.0mm, and 13.5mm over a wide diopter range. 

E allow for easier insertion with the proper technique STYLE 10 IMPLANT PROCEDURE BY LARRY G. LEISKE, M.D. IS 
@ make only one iridectomy necessary due to the large AVAILABLE UPON REQUEST. 


openings inside the loops 
@ provide a 0.5mm vault to minimize iris chafe without danger 
of endothelial touch f tic d ordering, 
@ reduce the possibility of pupillary block -1085. 
@ contribute significantly to less postoperative tenderness 
W provide complete smoothness at all points of contact with 


the ocular tissue — — 
W are made entirely from pmma, a material with a long history a 
in the eye | | Surgidev Corporation 
Style 10 is ideal for both primary and secondary implantations 1528 Chapala Street 
with either intracapsular or extracapsular cataract extractions. S 
anta Barbara, CA 93101 


Surgidev lenses are carefully inspected to meet the highest quality standards. CAUTION: Investigational Device limited by Federal Law to investigational use 
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NEW 


GENOPTIC 


gentamen suflate USP 


The newest addition to our 
complete anti-infective line. 





Effective Safe 


« Broad spectrum of activity « Less incidence of allergic 

_ including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 

= As effective as the mixture of polymyxin B! 


neomycin, bacitracin and 
polymyxin B! 


Available in 5 ml solution and 3.5 gm ointme 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 
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Genoptic™ (gentamicin sulfate U.S P.) Sterile Ophthalmic Solution SUP? Sterile Ophthalmic Ointment. Eat 
Or gram Contains gentamicin sulfate equivalent to 3.0 mg gentamicin 

DESCRIPTION: Gentamicin sulfate is a water-soluble antibiotic of the aminoglycoside group active against a 
variety of pathogenic gram-negative and gram-positive bacteria GENOPTIC Sterile Ophthalmic Solution is a sti 
aqueous Solution buffered to approximately pH 7 for use in the eye Each ml contains gentamicin sulfate (eq 
lent to 3.0 mg gentamicin). disodium phosphate. monosodium phosphate. sodium chloride. and benzalkor 
chloride as a preservative GENOPTIC S.0.P.° Ophthalmic Ointment is a sterile ointment. each gram containing gi 
micin sulfate (equivalent to 3.0 mg gentamicin) in a bland base of white petrolatum. with methylparaben 
propylparaben as preservatives INDICATIONS: GENOPTIC Sterile Ophthalmic Solution and Ointment are indicate 
the topical treatment of infections of the external eye and its adnexa caused by susceptible bacteria. Such it 
tons embrace conjunctivitis. keratitis and Keratoconjunctivitis. corneal ulcers. blepharitis and blepharo 
junctivitis. acute meibomianitis. and dacryocystitis CONTRAINDICATIONS: GENOPTIC Sterile Ophthalmic Solutio: 
Ointment are contraindicated in patients with known hypersensitivity to any of the components WARNI 
GENOPTIC Sterile Ophthalmic Solution is not fo: injection. It should never be injected subconjunctivally, nor shot 
be directly introduced into the anterior chamber of the eye. PRECAUTIONS: Prolonged use of topical antibic 
may give rise to overgrowth of nonsusceptible organisms. such as fungi. Should this occur. or if irritatic 
hypersensitivity to any component of the drug develops. discontinue use of the preparation and institute ar 
priate therapy Ophthalmic ointments may retard corneal healing ADVERSE REACTIONS: Transient irritation 
been reported with the use of GENOPTIC Sterile Ophthalmic Solution. Occasional burning or stinging may occur 
the use of GENOPTIC S.0.P.° Sterile Ophthalmic Ointment. DOSAGE AND ADMINISTRATION: GENOPTIC Sterile Ophthe 
Solution: Instill one or two drops into the affected eye every four hours. In severe infections dosage ma 
increased to as much as two drops once every hour. GENOPTIC $.0.P" Sterile Ophthalmic Ointment: Apply as 
amount to the affected eye two to three times a day HOW SUPPLIED: GENOPTIC Sterile Ophthalmic Solution is a 
able inS ml plastic dropper bottles Store away from heat GENOPTICS.0.P° Sterile Ophthalmic Ointment is avail 


ın 3.5 gm tubes Store away from heat 
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Theres an 


important differenc 
between generic 


pilocarpine and 








More advantages 
for your patients. 


Isopto Carpine has a 25-year history of proven effectiveness in the 
treatment of glaucoma. Its abilities to reduce intraocular pressure’, 

to prolong corneal contact time and to lubricate and soothe? have 

been noted repeatedly in clinical studies. Isopto Carpine is made by 
Alcon, a name synonymous with consistent quality in ophthalmic 
products, and is widely available in eleven strengths from 0.25 to 10%. 
Patients with limited means may obtain Isopto Carpine without cost 
through the Alcon Needy Patient Assistance Program. 
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ore benefits for you 
d your profession. 


bur prescription for Isopto Carpine helps further 
con’s continuing commitment to ophthalmic research 
ver $9 million expended since 1973) . It also enables us 
provide drug grants, speaker grants, patient infor- 
ation aids and educational materials on glaucoma, to 
pport national and local ophthalmology societies, and 
make free medication available to indigent patients. 
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ZE At no more cost 
É =] ~ than generic pilocarpine. 
-4 Z Some pharmaceuticals may be substantially cheaper when pre- 
E os scribed generically, but surprisingly, not Isopto Carpine. A recent 
= ae nationwide survey of drugstores and pharmacies? has again 
—i — a = demonstrated that on the average, the actual cost to the patient of 
cio a , = Isopto Carpine is usually no more (give or take pennies) and 
generic pilocarpine Isopto Carpine 


often actually less than generic pilocarpine, ml for ml. 


sopto Carpine 


Pilocarpine HCI 


ALCON LABORATORIES, INC. 
leferences: 


_ Haas, J. S. and Merrill, D. L.: Am. J. Ophthal. 54:1, 1962 Fort Worth, Texas 76101 
. Linn, M. L. and Jones, L. T.: Am. J. Ophthal. 65:1, 1968. 
. Independent Prescription Audit. Data on file at Alcon Laboratories 


iescription: A sterile ophthalmic solution. Each ml contains: Active: Pilocarpine Hydrochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, or 
0%. Preservative: Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methylcellulose 0.5%. Inactive: Boric Acid, Sodium Chloride (present in 0.25° 
5%, and 1% only), Sodium Citrate, Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1%, 1.5%, 2%, 3%, 4%, 5%. 6%, 8%, and 10%) 
titric Acid, Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 0.25% and 0.5%). Purified Water. Contraindications: When constriction 

; undesirable such as in acute iritis and in cases of hypersensitivity to any of the components. Precaution: Avoid overdosage. Adverse Reactions: Slight 
iliary spasm with temporary reduction in visual acuity and headaches. Contact allergy may occur with prolonged use. Sensitivity is infrequently 

bserved. Retinal detachment has been reported. Lens opacities may occur with prolonged use. System c reactions are rare. Dosage: 2 drops in the 


to 4 times daily. How Supplied: 15m! and 30m! Drop-Tainer® dispensers. 





completely ‘auton refri analys 
system available. in fact, the ie em- 
bodies so many scientific advancements 
and important technological refinements 
that it represents a new generation of 
diagnostic instrumentation. 


The Rx1 AUTO- 

REFRACTOR is unique 

... it gives you sphere/ 
cylinder/axis and |PD measurements; 
everything you need to write your 
prescription. 

So if you felt automated refraction 
was “just a starting point” before, then 
seeing the new Rx1 AUTO-REFRACTOR 
will give you an entirely new perspective. 


When it comes to meas- 

urement speed, objective 

accuracy and simplicity of 
operation, the Rx1 AUTO-REFRACTOR is 
without peer. Here are highlights of a few 
of the instrument’s exclusive and patented 
features and the benefits they provide you 
and your practice. 


It’s the Fastest. The one-second refrac- 
tion cycle of the Rx1 makes it fast enough 
to handle your full mix of patient types... 
normal refractions, as well as such prob- 
lem refractions as children, IOL implants, 
nystagmus Cases, non-responders and 
others. 


It’s the Most Accurate. The Rx1 is an 
objective refractor. Thus, it eliminates all 
subjective decision making by both the 
patient and operator. The result is un- 
equalled performance across the broad 
range of your patient population and pre- 
cise refractive accuracy which gives you 
the ability to eliminate “minimal change” 
patient refractions. 

It’s the Most Automated. Advanced 
engineering makes the Rx1 push-button- 
simple to use by any office assistant. And 
its patented Automatic Corneal Tracking 
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It’s Des esigned for for 
saving Rx takes nie 
space .. . free-standing, a a\ ial ,or 
even ina corner. And A evry contre 
on the side panel, the operator is in the — 
best position to assure optimum interfac 
between the patient and instrument. _ 
All these features make the Rx1 
AUTO-REFRACTOR the fastest, most 
accurate and completely automated re- 
fractive analysis system available. The R 
gives you everything you need to write yc 
prescription. Call for your demonstratior 


We pioneered the con- 

cept of automated re- 

fraction, and through tt 

years, we have advanci 

that concept and im- 

proved it wherever pos 

sible. The Rx1 AUTO. REFRACTOR rep- 
resents our continued commitment to 
meeting the needs of the eye care profes 
sion with innovative instrumentation. Be- 
cause, at Acuity Systems, our scientists 
and engineers work at the cutting edge a 
advanced technology . . . seeking solutior 
by exploring new perspectives. 


Mail the coupon for more 
detailed information about 
the exciting new Rx1 AUTC 
REFRACTOR. Better yet, 
arrange for a no-obligation 
demonstration so that you too can gain 
this new perspective on automated 
refraction. 
Better still, call our free hot-line for 
faster information + 


*In Virginia, call collect (703) 471-4700 











CUITY 11413 Isaac Newton Sq. 
SYSTEMS Reston, Virginia 22090 
INCORPORATED (703) 471-4700 


Advanced Instrumentation & Systems for Eye Care 





Medical Instrumentation Division; 
Simmonds Precision Products, Inc. 
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at the touch of 
a button 





Computer Memory 
Button recalls 
previous reading 


ge ee ee e 


Please send me complete information about: 
Bs instrument measurement specifications 
O leasing vs. purchasing new instruments 
O the free Practice Management Survey that can 
help me decide if automated refraction is right for 














previously investigated 


refractions per week. 
an automated refractor. 


3. I have exam lanes 


Mail to: Acuity Systems, Inc. 11413 Newton Sq. Reston, Va. 22090 
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Epinephrine: 

in simple ( open angle ) 
glaucoma, a traditional 
therapy of choice 


@First Line therapy: unlike pilocarpine, epinephrine 
does not produce miotic blurring. Unlike beta block- 
ers, epinephrine provides efficacious therapy at 
minimal patient prescription costs. 


@And concomitant therapy: epinephrine may help 
maintain control of IOP when timolol begins to allow 
drift. And epinephrine may produce less local irrita- 
tion than pilocarpine. 


Eppy/N: 








the epinephryl borate complex formulation of choice 





Comfort 


Eppy/N offers physiologic pH (7.4) in a 100% free (non-ion- 
ized) epinephrine base. Patient experiences comfort. 
Compare this to the stinging often encountered with 
the acidic formulation of epinephrine hydrochloride. 


Efficiency 


Fraunfelder? reports that 20 uL constitutes approximately 
the maximum drop the cul de sac can hold without solu- 
tion waste. The Eppy/N dropper system dispenses a 26 ul 
drop. Compare this drop-delivery efficiency with the 
average 52 uL epinephrine hydrochloride drop. 











Warnings: Should not be em- effects have been observed. 





ployed where the nature of the 
glaucoma has not been clearly 
established. Contraindicated in 
narrow angle glaucoma, Use with 


caution in hypertension. Maculo- 


pathy with associoted decrease 
in visual acuity may occur in the 


aphakic eye. If this occurs, dis- 


continue administration promptly 


Adverse Reactions: Prolonged 
use may produce extracellular 
pigmentation in the palpebral 
conjunctiva which is innocuous 
On rare occasions, systemic side 


These include occipital head- 
aches, palpitation, paleness, 
acceleration of heartbeat, trem- 
bling and perspiration. 


Dosage: One or two drops in 
each eye, preferably at bedtime 
or as directed. The frequency of 
instillation should be titrated 
tonometrically to the individual 
response of each patient. This 
requires direct and continuous 
medical supervision. When used 
in conjunction with miotics, the 
miotic should be instilled first 


'Boger, WP: Timolol: Short Term “Escape” and Long Term “Drift” ANN OPHTH 11:8(1239) 1979 
2 Fraunfelder, FT et al: Research Leads to More Effective Ways of Administering Eyedrops 


JAMA 236: 24 Nov 22 1978 
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Economy 


The smaller quantity of instillation is efficacious ar 
results in patient savings. 
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Eppy/N Epinephrine 
| 75 ml HCI 15 ml 
285° drops = S315" 289* drops = $4.30** 
1 DROP = 1.1¢ 1 DROP = 145¢ 
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“Approximate average drops per bottle tested 
*U.S. average price to pharmacy in 1979 
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EPPY/N. In simple (open angle) giaucoma, tr 
preferred epinephrine. 
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895 Kifer Road, Sunnyvale, California 94086 
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Treat the troublema 
in sight 


Allergic conjunctivitis, vernal con- 
junctivitis, vernal catarth — they’re 
not superficial to your patients with 
tearing, redness and pain. That’s 
why you want to prescribe effective 
relief... HMS. 

In numerous studies!.2.3 HMS has 
proven effective in controlling super- 
ficial ocular inflammation and its, 
symptoms. | 

HMS provides the potent anti- | 
inflammatory activity of a steroid, 
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-yet it has lešs propensity for rais- 
ing IOP than dexamethasone. That 
means the danger of steroid-induced 
glaucoma is reduced. In fact, HMS 
is the only steroid indicated for epi- 
nephrine sensitivity in glaucoma 
patients. 

Plus, HMS contains the soothing, 
lubricating Liquifilm® (polyvinyl 
alcohol 1.4%) vehicle to comfort the 
eye and prevent corneal drying. 


So, treat the troublemakers in sight. Prescribe HMS. 


HMS” (medrysone) 1.0% Liquifilm® sterile ophthalmic suspension 

DESCRIPTION — Contains: medrysone 1.0% with: Liquifilm (polyvinyl alco- 
hol) 1.4%. INDICATIONS — HMS (medrysone) is effective in the treatment 
of allergic conjunctivitis, vernal conjunctivitis, episcleritis, and epinephrine 
sensitivity. CONTRAINDICATIONS — HMS (medrysone) is contraindicated in 
the following conditions: Acute superficial herpes simplex. Viral diseases 
of the conjunctiva and cornea. Ocular tuberculosis. Fungal diseases of the 
eye. Hypersensitivity to any of the components of the drug. WARNINGS — 
1. Acute purulent untreated infections of the eye may be masked, enhanced 
or activated by the presence of steroid medication. 2. Corneal or scleral 
perforation occasionally has been reported with prolonged use of topical 
steroids. In high dosage they have been associated with corneal thinning. 
3. Prolonged use of topical steroids may increase intraocular pressure, with 
possible resultant glaucoma, damage to the optic nerve, and defects in 
visual acuity and fields of vision. However, data from 2 uncontrolled stud 
ies indicate that in patients with increased intraocular pressure and in those 
susceptible to a rise in intraocular pressure upon application of topical ste- 
roids, there is less effect on pressure with HMS than with dexamethasone 
or betamethasone. 4. Prolonged use of topical corticosteroids may rarely 
be associated with development of posterior subcapsular cataracts. 5. Sys 
temic absorption and systemic side effects may result with the use of topi 
cal steroids. 6. HMS" (medrysone) is not recommended for use in iritis and 
uveitis as its therapeutic effectiveness has not been demonstrated in these 
conditions. 7. Steroid medication in the presence of stromal herpes simplex 


requires great caution; frequent slit lamp microscopy is suggested. 8. Pro- 
onged use may aid in the establishment of secondary ocular infections from 
fungi and viruses liberated from ocular tissue. Use in Pregnancy: The use of 
topical steroids in pregnancy should be limited to conditions serious enough 
to warrant such treatment, so that possible risk to the fetus may be justified 
by the expected benefit to the mother. PRECAUTIONS — With prolonged use 
of HMS (medrysone) the intraocular pressure and lens should be examined 
periodically. In persistent corneal ulceration where a steroid has been used, 
or is in use, fungal infection should be suspected. ADVERSE REACTIONS — 
Occasional transient stinging and burning may occur on instillation. 


References: 

l. Dorsch, W. and Thygeson, P The clinical efficacy of medrysone, a new 
ophthalmic steroid. Am J Ophthalmol 65(1):74-75, 1968. 2. Thorson, J Ç 
and Eriksen, S.P Anti-inflammatory properties of medrysone in external 
ocular inflammations. Am J Ophthalmol 71(4):844-846, 1971. 3. Bedrossian, 
R.H. and Eriksen, S.P The treatment of ocular inflammation with medry- 
sone. Arch Ophthalmol 81:184-191, 1969. 
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INTRODUCING 
THREE INVISIBLE MULTIFOCALS 


Today, virtually every presbyope can 
enjoy superior multifocal optics 
combined with the cosmetic 


advantages of an invisible segment PROGRESSIVE POWER LENS 
lens. Just select the lens design Specifically designed for presbyopes in the high 
that best meets the needs of the addition range (+ 1.75D to +2.50D) who 


require an extra large reading area. These patients 
no longer have to sacrifice reading field for the 
cosmetic and visual advantages of a progressive 
power lens. The ULTRAVUE-28 lens has the 
Keep up with today's technology — 5 f e availahlo in -z , x 
fill out and mail the coupon below. largest reading area available in a progressive 
power lens—two and one half times larger than 
O I'd like more information about all the ULTRAVUE lenses the closest competitive lens. And, in the high ad- 
O Send me information on the new simplified ULTRAVUE-25 dition range, a large reading area means better 
patient selection procedures f te ryp- j 
o Have a sales representative call patient acceptance." Available Rx range: +4.25D 
O I'd like to attend an ULTRAVUE Fitting Workshop. Please to —5.00D with —.25D to —3.00D cylinder. 
send dates and locations , i 
Adds: +1.00D to +2.50D in .25D steps. 


individual presbyope. 


Name 
Address 
Zip Code 
to: American Optica 
JILTRAVUE Lens Dept 
14 Mechanic Street 


Southbridge, MA 01550 
© 1980 American Optical Corporation 
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American Optical. 


the low addition range (+.50D to +1.50D) who 
do not require intermediate vision correction. 
Here's a blended bifocal with advantages that are 
more than just cosmetic. The ULTRAVUE 
Blended Bifocal has a reading area 26% larger 
than any competitive lens. And, the “blend zone” 
is up to 2 mm smaller than competitive lenses. 
Like all ULTRAVUE lenses, the blended bifocal 

is available in 75 mm blanks to fit today's 
fashion frames. Available Rx range: +4:25D to 
—5.00D with —.25D to —3.00D cylinder. 

Adds: +.50D to +3.00D in .25D steps. 


References: 1. Data on file, American Optical Corp. 
2. Wittenberg S: Field study of a new progressive 
addition lens. J Am Optom Assoc 49:1013-1021, September 1978. 


ULTRAVUE-28/ 


PROGRESSIVE POWER LENS BLENDED BIFOCAL 


+ 


and the most widely prescribed invisible multifocal... 


-295 
PROGRESSIVE POWER LENS 


Uniquely designed to accommodate the majority 

of presbyopes. The ULTRAVUE-25 lens is the only 
progressive power lens with a proven success rate 
potential of over 95%.* Unique design features 
contribute to high levels of patient acceptance. The 
ULTRAVUE-25 lens has a fully spherical distance 
portion. Its spherical reading area is equal to a 

25 mm flat top. Joining both areas is a progressive 
power corridor which provides uninterrupted 
transitional vision in the intermediate zone. The 
result is a “complete” optical system that approaches 
natural vision. Available Rx range: +4.25D to —5.00D 
with —.25D to —3.00D cylinder. Adds: +1.00D 

to +3.00D in .25D steps. 


® 
: AO American Optical 


VISION CARE AND SAFETY PRODUCTS DIVISION 
SOUTHBRIDGE, MA 01550 


ULTRAVUE/ ULTRAVUE-25/ . 


PROGRESSIVE POWER LENS r 


Today's technology for today’s presbyope. 


r 
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les easily through tissue, 
~ snugs down and holds. 


Coated for ultra smoothness with polyglactin 370 and calet stearate. 
Reduces tissue drag in muscle and cataract procedures. Knot tension adjusts 
for precise placement. New COATED VICRYL suture-smooth all the way. 


Innovators in wound closure 
© ETHICON, INC. 1979 *Trademark 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


VICRYL* 
(Polyglactin 910) Suture 


SYNTHETIC ABSORBABLE SUTURE 


Coated VICRYL“ 
(Polyglactin 910) Suture 


Coated with Polygiactin 370 and Calcium Stearate 
SYNTHETIC ABSORBABLE SUTURE 


DESCRIPTION 

VICRYL (polygiactin 910) synthetic absorbable suture is prepared 
from a copolymer of glycolide and lactide These substances are 
derived respectively from glycolic and lactic acids The empincal 
formula of the copolymer ts (C2H202 )m(CyHsO2)n 

Coated VICRYL synthetic abscrbabie suture is prepared by coating 
the VICRYL (polygiactin 910) suture material with a mixture composed 
of equal parts of a copolymer of glycolide and lactide (polygiactin 370) 
and calcium stearate 

These sutures are Sterile, inert. Nonantigenic, nonpyrogenic 
only a mild tisSue reaction during absorption The braided and 
filament sutures are colored violet to enhance visibility in tissue The 


braided suture is also available undyed (natural) 


VICRYL and Coated VICRYL sutures differ from USP maximum 
diameter requirements by less than 0 05mm 
ACTIONS 


of absorb 


the absorp 


be the :n vivo behavior 


and second 


Two important characteristics descr 
able sutures firsi, tensile strength retention 
tion rate (loss of mass) 

Subcutaneous tissue implantation studies of both VICRYL and Coated 
VICRYL Suture in rats show at two weeks post-implantation approxi 
mately 55% of its original tensile strength remains, while at three 
weeks approximately 20% of its orginal strength is retained 
Intramuscular implantation studies in rats show that the absorp 
tion of these sutures is minimal until about the 40th post-implantation 
day Absorption is essentially complete between the 60th and 90th days 
INDICATIONS 

VICRYL and Coated VICRYL synthet 
tended for use as absorbable sutures or 
CONTRAINDICATIONS 

These sutures, being absorbable. should not be used where extended 
approximation of tissues under stress is required 

WARNINGS 


The safety and effectiveness of 


absorbable sutures are in 


igatures 


VICRYL (polygilactin 910) and Coated 
VICRYL sutures in neural tissue and in cardiovascular tissue have not 
been established 

Under certain circumstances notably 
bilization by external support may be employed at the discretion of 
the Surqeor 


Do not restenlize 


The VICRYL suture knots must be properly placed to be secure Place 
the first throw in precise position tor the tina t. using a ole loop 
te the second throw square g tal tens 3 tional 


throws are advisable 


Coated VICRYL sutures. which are treated to enhance handling cha 
acteristics, require the Standard surgical technique of flat and square 
tes with additional throws if indicated by surgical circumstance and 
the expenence of the surgecr 

okin and conjunctival sutures remaining in place longer thar ja 
may Cause localized irritation anc Should be removed as indicate 

Ay ceptable Surgical practice mus! be followed with respect t grair 
age and closure ot infected wounds 

Reactions reported in clinical trials which may have been suture related 


have been minimal These include skir 
nstances-of hemorrhage. anast 

the eye, and abscesses 

DOSAGE AND ADMINISTRATION 


Use as required per surgica’ ç 


HOW SUPPLIED 


VICRYL Sutures are available stenle as braided dyed (violet) strands 

sizes 9-0 thru 3 (metric s ze QO “2 A ang undyed nat ia Strands in 
sizes 8-O thru 3 (metric size 0 4—6) ina variety of lengths. with or with 
ut needles, and on LIGAPAK ligating reels VICRYL Sutures 


filament. dyed (violet) are available in sizes 10-0 (metric size 0 2) and 


9-0 (metric size 0 3). in a variety of lengths with needles 

vated VICRYL sutures are available sterile. as braid g 

2 | pa 

and undyed (natural) strands in sizes 8-0 thru 2 (me Z = 
a variety Of lengths, with or without needles. and on LIGAPAK ligating 
reels 
Both VICRYL and Coated VICRYL are also available in sizes 4-O thru 1 
(metric size 1 5—4) attached to ATRALEASE CONTROL RELEASE 


removable needles 


998414 Made n USA 


Trademark 
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RADIANT ENERGY 
AND THE EYE 


Functional Ophthalmology: A Macmillan Series 


This volume summarizes and correlates current knowl- 
edge of physical and biological chemistry as it relates to 
the known and potential hazards of radiant energy on the 
eye. Includes discussions of the effects of ultraviolet radi- 
ation; visible radiation; infrared, microwave, and radio- 
frequency radiation; electricity; and ionizing radiation. 
By Sidney Lerman, M.D., Professor of Ophthalmology, 
Emory University School of Medicine; Adjunct Professor 
of Chemistry, Georgia Institute of Technology 


1980 


352 pages Cloth Illus. 36997 


Casarett and Doull’s 
TOXICOLOGY 


The Basic Science of Poisons 
Second Edition 


——————————————-——— 4 


864 pages Cloth Illus. 


CMILLAN 


Il 





$42.50 


Now in a new edition, this authoritative, multiauthor 
volume deals with the total aspects of modern toxicol- 
ogy—general principles; the toxicology of various organ 
systems; toxic agents; environmental toxicology; and ap- 
plications of toxicology. 


Edited by John Doull, M.D., Ph.D., Professor of Phar- 
macology and Toxicology, University of Kansas School of 
Medicine; Curtis D. Klaassen, Ph.D., Professor of Phar- 
macology and Toxicology, University of Kansas School of 
Medicine; and Mary O. Amdur, Ph.D., Lecturer, Mas- 
sachusetts Institute of Technology, and Associate Pro- 
fessor of Toxicology, Harvard University School of Public 
Health 


1980 33004 = $29.95 


Macmillan Publishing Co., Inc. 
200D BROWN STREET, RIVERSIDE, N.J. 08370 


Please send me the book(s) indicated below. If | am not 
fully satisfied, | may return the book(s) within 15 days and 


my money will be retunded. 

[C] 36997 (Lerman) [ 33004 (Doull et al.) 
C] Enclosed is my check/money order tor $ 
[] Charge my [O] VISA [] Master Charge 


Acct. # 
Exp. date 


tor $ 


Signature 


Bank # 
(M.C. only) 


Add sales tax where required. 
Add $1.00 per book for shipping and handling 
Prices good in continental United States only. 


Name 
Address 


City/State/Zip 
AJO IC- 014 


(Credit card order not valid without signature.) 


| 
| 
| 
| 
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| 
| 
| 
| 
| 
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| 
| 
| 
| 
| 
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NEOSPORIN® NEOSPORIN® 


Ophthalmic i Ophthalmic 


Solution Sterie Ointment Sterile 
(PolymyxinB- /  (Polymyxin B- 
Neomycin-Gramicidin) a ss Bacitracin-Neomycin) 








r. 


a’ 3: 
l- = 4 ç 


SPRES 
S a Burroughs Welicome Co. 
Z ava’ p Research Triangle Park 
er North Carolina 27709 


Soo adjacent page tor briel prescribing intormation 


AMERICAN JOURNAL OF OPHTHALMOLOGY 13 


NEOSPORIN 


Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 


Each cc contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; neomycin sulfate 2.5 mg 
(equivalent to 1.75 mg neomycin 
base); gramicidin 0.025 mg. Vehicle 
contains alcoho! 0.5%, thimerosal 
(preservative) 0.001% and the in- 
active ingredients propylene glycol, 
polyoxyethylene polyoxypropylene 
compound, sodium chloride and 
purified water. 


“> 


Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; zinc bacitracin 400 Units; 
neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base); special 
white petrolatum qs. 

Brief Disclosure below applies to 
the solution and ointment. 
INDICATIONS: For the short-term 
treatment of superficial external 
ocular infections caused by organ- 
isms susceptible to one or more of 
the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons 
who have shown sensitivity to any 
of the components. 


WARNINGS: 

Prolonged use may result in over- 
growth of nonsusceptible organ- 
isms. Ophthalmic Ointment may 
retard corneal healing. 


PRECAUTIONS: 

Culture and susceptibility testing 
should be performed during treat- 
ment. 

Allergic cross-reactions may 
occur which could prevent the use 
of any or all of the following anti- 
biotics for the treatment of future 
infections: kanamycin, paromo- 
mycin, streptomycin, and possibly 
gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the 
current literature indicate an in- 
crease in the prevalence of persons 
allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


ONE 
ty, 
sava 


Research Triangle Park 


ig Burroughs Wellcome Co. 
North Carolina 27709 
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Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 


CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagu/ation, 


and for office examinations. 


Attaches directly to infusion supply; 
syringe; or Clinitex infusion manifold, 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7% gr. w/hose 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of cooper medical devices corp. AJO 
183 Newbury St. 
Danvers, MA 01923 


Name 
Address 


__ S 
O PLEASE SEND MORE INFORMATION 
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to 1.O.P Control 


Steady state blood levels 
without significant fluctuations 


Steady-state blood levels of 

acetazolamide over a period of 12 hours 
following one DIAMOX® SEQUELS® Capsule 
twice a day. Mean serum levels 

determined on day 7 of a b.i.d. steady state 
bioavailability study." 


Steady effect 
on l.O.P. for 12 hours 


on a single oral dose 


Effect on l.O.P over a 12-hour period 

after a single oral dose of DIAMOX® SEQUELS® 
Mean |.O.P. levels determined 

on day 7 of a b.i.d. 

steady state pharmacologic study. 


ze 
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DIAMOX SEQUELS 


ACETA ZOLA MIDE 


Sustained Release 
Capsules 500 mg 








24-hour control of |.O.P. with 
b.i.d. dosage 





Steady, regulated release with 
lower-peak blood levels 
can improve patient comfort 


With the regulated release of drug and lower peak levels 
provided by DIAMOX SEQUELS, 
side effects have been diminished in many patients? 
In arecent, double-blind study of 5 carbonic 
anhydrase inhibitor products, “the best tolerated 
drug was acetazolamide SEQUELS." 


1. Foster TS, Kielar RA: Sc Exhibit, Ann et en Acad Ophthalmology & Otolaryngology, Kansas City, Mo, Oct 22-26, 1978 


2. Lichter PR, et al: Am. J. Ophthalmology 85:495, 1978. 


Indications: Tablets and Parenteral only: For adjunctive 
treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlo- 
calized seizures). Ali forms: Chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery is desired in 
order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum 
levels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle clo- 
sure glaucoma. 


Warning: Although teratogenic and embryocidal effects dem- 
onstrated in mice at more than ten times the equivalent 
therapeutic doses have not been evidenced in humans, do not 
use DIAMOX in pregnancy, especially during the first trimester, 


unless expected benefits outweigh these potential adverse 
effects. 


Precautions: Increasing the dose may increase drowsiness 
and paresthesia and decrease diuresis. Adverse reactions 
common to all sulfonamide derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, pan- 
cytopenia, agranulocytosis. Early detection is advised and if 
such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy; (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; some 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually corrected by 
bicarbonate. Transient myopia. Other: (occasional) urticaria, 
melena, hematuria, glycosuria, hepatic insufficiency, flaccid 
paralysis, convulsions. 


CED LEDERLE LABORATORIES, A Division of American Cyanamid Company, Wayne, New Jersey 07470 


© Lederle Laboratories, 1980 235-0 





AVOID 
CONTAMINATION 
AND INFECTION 


. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 











Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
Side. 





FLUOR-I-STRIP-A.T 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
Strips. 
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COHERENT INTRODUCES 


DIOPTRON ULTIMA 


DIAGNOSTIC EYE COMPUTER 


ACCURACY YOU ASKED FOR 
IN THE INSTRUMENT 
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NEW... 
DIOPTRON 
ULTIMA 


Diagnostic Eye Computer 
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DESIGNED FOR THE 
OPHTHALMOLOGIST. Dioptron® 
ULTIMA Diagnostic Eye Computer is 
the world’s most advanced automatic 
refractor because it is designed by 
ophthalmologists for ophthalmologists. 
After years of producing the number 
one best-selling automatic refractor in 
the world, Coherent wanted to make 

it even better for your special needs. To 
achieve this, Coherent asked ophthal- 
mologists what they wanted—what 
additional features and characteristics 
they would like to see in a diagnostic 
eye computer. The result: Dioptron 
ULTIMA—the most advanced auto- 
matic refractor available today. 


INCREASED CONFIDENCE. 
Dioptron ULTIMA Diagnostic Eye Com- 
puter now guarantees the kind of 
performance you said you wanted 

in an automatic refractor— 
unmatched accuracy for both 
routine and pathological 
patients. Aphakic, IOL, 
geriatric and pediatric 
patients are object- 
ively refracted by 
your assistants 
with ease. 


DENCE UNPARALLELED 


(@/ n r ` 








THE MOST ADVANCED 
TECHNOLOGY FOR 
UNSURPASSED ACCURACY The 
Dioptron ULTIMA features one-button, 
one result performance—completely 
automatic from start to finish for each 
eye measured. At the push of the 
START button, the Dioptron ULTIMA 
takes over completely and auto- 
matically, without any further interven- 
tion by operator or patient, analyzes, 
calculates, checks its findings, verifies 
its results, and stores the information 
in the computer microprocessor. The 
sophisticated computer program cou- 
pied with carefully designed, clinically 
tested data acquisition techniques, 
yields the single best result. 


EXCLUSIVE FEATURES Retina! 
imaging, binocular stimulus, dynamic 
fogging, and the exclusive PathAlert™ 
System—an early warning system to 
alert you to possible pathology—are 
only some of the exclusive features 
that you will soon find invaluable in 
your practice. 


SAL JIN 


COHERENT 
NO.1 IN 
AUTOMATED 








REFRACTION 


NOW YOU HAVE A 
CHOICE. You can 
choose the Dioptron® 
I! Diagnostic Eye 
Computer, the best- 
selling automatic 
refractor in the world, 
or the Dioptron 
ULTIMA Diagnostic 
Eye Computer, the 
most advanced auto- 
matic refractor in the 
world. Each instru- 
ment has been de- 
signed to meet spe- 
cific needs of different 
practices. A Coherent 
Representative will 

be glad to discuss the 
differences and pro- 
vide you with the in- 
formation you need 

to determine the most 
cost-effective Eye 
Computer for your 
individual practice. 

To learn more 
about the Dioptron 
ULTIMA Diagnostic Eye Computer and California, Alaska and Hawaii, call 
to learn how its exclusive features collect: 415/858-2250. Or fill in and 
can benefit you and your practice, call mail the coupon below. 

Coherent toll-free: 800/227-1914. In 








€ COHERENT 


Applying advanced technology to medicine 










| If you would like further information about the Dioptron® ULTIMA Diagnostic Eye Computer, | 
| simply clip this coupon and attach it to your letterhead or prescription sheet. | 
| | would like: Name | 
| O product information Address | 
| Oa Coherent Medical Representative | 
| to call on me O y PPA A E OADE TE DE | 
O an opportunity to try the Dioptron , 
AN | ULTIMA Diagnostic Eye Computer aie Epia i 
Stee | nat 6 months Phone ( | Sedat ON a ee 
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OPHIR. P3 LENSES 


PLUS 





LOW 


The many practice benefits 
youve come to expect from 
fitting AOSOFT * (tetrafilcon A) 

minus lenses are now available 

in the low plus range as well. This 

means the same simple system—one diameter, five Vaults. 
The same superb results. The same superior efficiency. 
From +0.25D to +6.50D in 0.25D steps. Call your AOSOFT 
distributor today! 











t 
{f j Hydrophilic Contact Lenses are 
American Optical Corp WB supplied to the U.S. Olympic Team 


VISION CARE PRODUCTS 
©1979 American Optical Corporation Southbridge. MA 01550 
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THE ESTELLE DOHENY EYE FOUNDATION 


AND THE DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF SOUTHERN CALIFORNIA 


IN CONJUNCTION WITH 


INTERNATIONAL REFRACTIVE KERATOPLASTY STUDY GROUP 


ANNOUNCE 
THE FIRST WEST COAST 


REFRACTIVE KERATOPLASTY COURSE 
November 19—22, 1980 
RICHARD VILLASENOR, M.D. 


Jose Barraquer, M.D. 
Bogota, Columbia 
Perry Binder, M.D. 

San Diego, California 
Richard Elander, M.D. 
Los Angeles, California 


Course Director 


GUEST FACULTY 








Miles H. Friedlander, M.D. 


New Orleans, Louisiana 


Richard C. Troutman, M.D. 
New York, New York 


USC—DOHENY FACULTY 





Ezra Maguen, M.D. 


Anthony B. Nesburn, M.D. 


James S. Salz, M.D. 








REGISTRATION LIMITED 
For further information contact: 
Continuing Education Office 
Priscilla Franklin 
Doheny Eye Foundation 
1355 San Pablo Street 
Los Angeles, California 90033 
Tel: (213) 266-2752 


Ronald Gaster, M.D. 
Irvine, California 
Jorg Krumeich, M.D. 
Bochum, Germany 
Alberto Osio, M.D. 
Mexico City, Mexico 
Casimir A. Swinger, M.D. 
New York, New York 


Ronald E. Smith, M.D. 
Douglas Steel, M.D. . 
Richard Villaseñor, M.D. 
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For complete 
certainty... 


the Original Goldmann 


The Original Goldmann gives you complete cer- 
tainty of the highest accuracy and the maximum 
economy of time in both peripheral and central 
field plotting. Besides this, the Haag-Streit 940 
also gives you complete certainty that examina- 
tion conditions will be precisely reproducible for 
each patient even after a lapse of years between 
examinations. The Original Goldmann Perimeter is 
available in two models; the 940-K7 for kinetic 
perimetry and the 940-ST for both kinetic and 
static perimetry. Accessories for both consist of: 
- Patient-activated recording device 
- Central scotoma plotting device 
- Set of 102 trial lenses to meet requirements 
for examination within the 30° region. 
To conduct your perimetry examinations with 
complete certainty, complete accuracy and maxi- 
mum time economy use the Original Haag-Streit 
Goldmann instrument. Contact us or your local 
dealer for full information. 


by Haag-Strett. 


A-SIN 


Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 





į j 

| | O Because of your specialized knowledge 
f g | and training, we believe that only you 
should prescribe the Cortisporin® ophthal- 
mic products—and that's why they are pro- 
moted only to ophthalmologists. 

_] For your patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
signs and symptoms of inflammation and 
inhibits corneal neovascularization. 

O Economical, too, with the two sterile 
forms providing convenient day and night 
coverage at lower cost than most other 
major brands of similar activity. 


Cortisporin’ Ophthalmic 
Suspension Sterile 
(Polymyxin B— Neomycin— Hydrocortisone) 


Cortisporin® Ophthalmic Suspension Each cc. contains: Aerosporin® brand Polymyxin B Sulfate, 


(Sterile) 10,000 Units; neomycin sulfate (equivalent to 3.5 mg. 
neomycin base), 5 mg.; hydrocortisone, 10 mg. (1%); 


thimerosal (preservative), 0.001%. 
The vehicle contains the inactive ingredients cetyl alcohol, 

glyceryl monostearate, liquid petrolatum, polyoxyl 40 stearate, 

propylene glycol and purified water. 
y O U e i e Ointment Sterile 

i (Polymyxin B—Bacitracin— Neomycin— Hydrocortisone) 
Each gram contains: Aerosporin® brand Polymyxin B Sulfate 
E 5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 mg 


(1%); special white petrolatum qs. 








Cortisporin’ Ophthalmic 








Cortisporin® Ophthalmic Ointment 
(Sterile) *INDICATIONS: Based on a review of these drugs by the National Academy of 
4 Sciences — National Research Council and/or other information, FDA has classi- 

fied the indications as follows 
“Possibly” effective: For the treatment of nonpurulent bacterial infections of 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is indicated as in non- 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis, super- 
ficial chemical and thermal burns of the cornea 

Final classification of the less-than-effective indications requires further inves- 
tigation 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components. 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves. posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It 1s advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
should be borne in mind 


Complete literature available on request from Professional Services Dept. PML 


tk / Burroughs Wellcome Co. 
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The Second 
in a Biannual Series 





OPHTHALMIC 
REVIEWS 





A hardbound collection of major reviews from 
SURVEY OF OPHTHALMOLOGY , Volumes 22 & 23, 1977-1979 


Contents 

Ocular and Orbital Phycomycosis. JN Schwartz et al Fluids in the Anterior Part of the Optic Nerve in 
Tear Physiology and Dry Eyes. FJ Holly and MA Lemp Health and Disease. SS Hayreh 
The Effect of Intraocular Pressure on Resistance to Corneal Dystrophies. I. Dystrophies of the Bowman's 

Outflow. RA Moses Layer, Epithelium and Stroma. II. Endothelial 
Hormonal Regulation of Intraocular Pressure. MA Kass Dystrophies. GO Waring III et al 

and ML Sears Lattice Degeneration of the Retina. NE Byer 
The Damaging Effects of Light on the Retina. J. Lanum The Blood-Ocular Barriers. J Cunha-Vaz 
Neovascularization of the Iris (Rubeosis Iridis). The Beta-Adrenergic Blocking Agents and the 

S Gartner and P Henkind Treatment of Glaucoma. TJ Zimmerman and 
Retinal Branch Vein Occlusion. DH Orth and A Patz WP Boger III 


Price: $30.00 


A limited number of copies of OPHTHALMIC REVIEWS I (major reviews from 
volumes 20 & 21) is still available. 


ORDER 
To: Survey of Ophthalmology, 80 Boylston St., Suite 825, Boston, Massachusetts 02116 


Please send me__—CCoppy(ies) of OPHTHALMIC REVIEWS II @ $30.00 each; 
copy(ies) of OPHTHALMIC REVIEWS I @ $30.00 each. 
My check in the amount of $ is enclosed. 


Name 


Address 


KELMAN ANTERIOR 
CHAMBER LENS” 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior |.0.L.’s 

Contraindications to Anterior |.O.L. 

Advantages of Kelman I.0.L. 

Size and Stability of 1.O.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.O.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 


ADDRESS 


CITY 


STATE 


THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M. D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 
Courses given monthly 
For further informat on, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 


Special fee for residents 
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Take Precise 
‘Measurements 
in Microsurgery 








The Terry Keratometer 
. the first Quantitative Surgical Keratometer 


With modular modifications to your Zeiss OPMI 6 or OPMI 6S, 
you, the surgeon, will now have the control 
necessary to eliminate astigmatism 
through precise wound closure at the time of surgery. 


An innovative approach to the elimination 
of corneal astigmatism. 


For more details and course information, write: 


Si nng m p g corroraTion 


P.O. BOX 3680/FULLERTON/CALIFORNIA 92634 è (714) 628-3318 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.O.GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 





Finally. 


NORMAL SALINE 

Salt Tablets are now 
available. To order 

call Toll Free 1-800-826-0457 


In Wisconsin Call 1-715-345-0404 


Dispensing Bottles Also Available 


NORMAL 
back | SALINE 


For the preparation of 
Normal Saline Solution 


Contents: 200 Tablets 
Sodium Chioride U.S.P 
Weight 250 mg. each 





Product of Professional Supplies, Inc. © Stevens Point, Wisconsin © 54481 
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SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 





—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA*® sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on ¢ Needles by Sharpoint®): Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski”? needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL scesesaacdins smooth surface or ‘‘Guibor-design” 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

J ee re for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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1980 OCUTOME®*/FRAGMATOME™ WORKSHOP SCHEDULE 


These workshops offer the discerning Ophthalmic Surgeon comprehensive didactic sessions and practical lab experi- 
ence in the use of the OQCUTOME/FRAGMATOME System’ For further information on a specific workshop, please 
contact the Workshop Coordinator in charge. All workshops have limited registration. 


Workshop 
Locations Director Coordinator 


Feb. 1-2 Tulane Medical School James Diamond, MD Mr. Joe DiAngelo 
New Orleans, LA (504) 588-54 

Feb. 15-16 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 

April 25-26 University of North Carolina David Eifrig, MD Betty Neilson 
Chapel Hill, NC (919) 966-4161 


June 4-5 Medical eg of Wisconsin Travis Meredith, MD Catherine Willman 
Milwaukee, WI Trexler Topping, MD (414) 257-5110 
June 12-13 Georgetown University Leonard Parver, MD Chris Bolton 
Washington, D.C. (202) 625-2306 
(10:00am—6:00 pm) 
July 11-12 St. Lukes Hospital L.J. Singerman, MD Molly Moidell 
Cleveland, O Howard Kohn, MD (216) 421-1213 
July 25-26 Ingalls Memorial Hospital David H. Orth, MD Sue Rigik 
Harvey, IL (Chicago area) (312) 596-8710 
Aug. 21-22 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 
Sept. 12-13 Abbott-Northwestern Hospital Donald P. LeWin, MD Nancy Peterson 
Minneapolis, MN (612) 874-5212 
Oct. 2-3 University City Holiday Inn Alexander J. Brucker, MD Donna Wengert 
Philadelphia, PA (215) 662-8675 
(Sponsored by: Scheie Eye Inst.) 
Oct. 24-25 St. Louis Eye Hospital Anwar Shah, MD Patricia Pierce 
St. Louis, MO (314) 644-6800 
Dec. 4-5 Englewood Hospital Richard M. Klein, MD Patricia James 
Englewood, NJ (New York City area) Robert L. Bergen, MD (201) 837-7300 


*A CooperVision Product 
Manufactured by COOPER MEDICAL DEVICES CORP. 
600 McCormick Street, San Leandro, CA 94577. 
Phone toll free in the U.S.A., (800) 227-0591; 
in California, (415) 568-6800. 


May 8-10 University of Texas Medical School David Hunter, MD Marilyn Rennels 
San Antonio, TX (512) 691-6295 
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<A S TG RAEI 
INTERNATIONAL OPHTHALMOLOGY 


A CLINICAL AND EXPERIMENTAL JOURNAL 


Managing Editors 


A.F. Deutman, Institute of Ophthalmology, 
University of Nijmegen, The Netherlands 


E.L. Greve, Eye Clinic, University of Amsterdam, 


The Netherlands 


J.J. De Laey, Department of Ophthalmology, 
University Hospital of Ghent, Belgium 


Editorial Board 


D.B. Archer, Belfast 

C.D. Binkhorst, Terneuzen 
R.K. Blach, London 

A.J. Bron, Oxford 

E.C. Campos, New Orleans 
E. Cotlier, New Haven 

J. Enoch, Gainesville 

F. Fankhauser, Bern 

J.T. Flynn, Miami 

B. Harcourt, Leeds 

S.S. Hayreh, lowa City 

Y. Kitazawa, Tokyo 

G. Kommerell, Freiburg 
A.S.M. Lim, Singapore 

R. Machemer, Durham 
E.S. Malbran, Buenos Aires 
G. Naumann, Tubingen 
C.D. Phelps, lowa City 
Y.J.M. Pouliquen, Paris 
S.J. Ryan, Los Angeles 
J.A. Shields, Philadelphia 
K. Shimizu, Maebashi 

A. Wessing, Essen 


Instructions to authors are available from 
the publishers 


Subscription Information 


1980: volume 3 (3 issues) 

Dutch Guilders 154,-- including postage 
and handling. 

Private subscription price: 

Dutch Guilders 86,50 including postage 
and handling. 

Sample copies available on request. 


In these days, when there is alreay a plethora of pub- 
lications in ophthalmology, it may be thought irre- 
sponsible to produce yet another journal. Editors 
and publishers must therefore put forward a clear de- 
fence to justify a new publication. 

The purpose of a learned journal is to communicate 
new knowledge so that it can be assessed and used as 
widely as possible. In the 19th Century the great 
German ophthalmological journals fulfilled this role 
admirably and in the middle of the 20th Century the 
two great American journals, the Journal of Ophthal- 
mology and the Archives of Ophthalmology, met this 
international need. We have now come to a stage 
where there is an increasing number of national jour- 
nals, some international journals concerned with 
research, and an enormous volume of symposia being 
published. 


The national journals do have important functions 
but many significant contributions to ophthalmology 
are lost since, for language reasons or others, they 

are not widely read. The international journals are 
concerned with research rather than clinical applica- 
tion. Symposia, by and large, should not be published 
either as books or journals since most of the material 
is not new and that which is new is usually published 
in a journal elsewhere. 


The purpose of International Ophthalmology is to 
provide an international forum for clinical ophthal- 
mology so that significant new knowledge can be com- 
municated to a large audience. To some degree there- 
fore it is hoped that it will take the place of the ear- 
lier German and later American journals since we feel 
that an international format for a learned subject is 
more appropriate than a national one. 

In order to fulfill this function your editorial board 
takes-on a formidable responsibility. It is its hope 
that this journal will provide a forum for ophthalmo- 
logists in which they may communicate the best that 
their originality, their experience and their work will 
produce. 


Manuscripts submitted for publication should be sent to the publishers 
DR. W. JUNK BV PUBLISHERS, P.O.BOX 13713, 2501 ES THE HAGUE, THE NETHERLANDS 
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SCHEIE EYE INSTITUTE 


presents 
UNIVERSITY OF PENNSYLVANIA ALUMNI 
OPHTHALMOLOGICAL ASSOCIATION MEETING 
May 15-17, 1980 
featuring 


THIRD ANNUAL FRANCIS HEED ADLER LECTURE 
given by Irving H. Leopold, M.D., D.Sc. 


and 


SYMPOSIUM ON 
SURGERY OF THE ANTERIOR SEGMENT 


William H. Annesley, Jr., M.D. 
Alexander J. Brucker, M.D. 
Alan S. Crandall, M.D. John L. Neigh, M.D. 
Ralph C. Eagle, Jr., M.D. Herbert J. Nevyas, M.D. 
William C. Frayer, M.D. Charles W. Nichols, M.D. 
Turgut N. Hamdi, M.D. Irving M. Raber, M.D. 
Barton L. Hodes, M.D. Stephen H. Sinclair, M.D. 
Edwin U. Keates, M.D. Richard A. Stone, M.D. 
David M. Kozart, M.D. Jerald L. Tennant, M.D. 
Samuel D. McPherson, Jr., M.D. Myron Yanoff, M.D. 


Ronald G. Michels, M.D. 


Program Directors 
William C. Frayer, M.D. 
David M. Kozart, M.D. 


As an organization accredited for continuing medical education, the University of 


Pennsylvania School of Medicine designates this continuing medical education 
activity as meeting the criteria for 15 credit hours in Category | of the Physician's 


Recognition Award of the American Medical Association. 


Registration Fee: $200 Practicing Ophthalmologists 
$175 University of Pennsylvania Ophthalmological Alumni 
$ 75 Residents (with letter from program director) 


Fee includes Luncheons, Coffee Breaks, and Social Event. 


Complete registration form and mail to: 

David M. Kozart, M.D. 

University of Pennsylvania Alumni Ophthalmological Association Meeting 
Scheie Eye Institute 

51 North 39th Street 

Philadelphia, PA 19104 


Enclosed is check covering registration fee of $_ 





(Make check payable to U. of P. Ophthal. Alumni Assoc.) 
NAME 


Prof. Dr. med. G. O. H. Naumann 





ADDRESS __ 








CITY STATE ZIP TELEPHONE 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Richard Kratz, M.D. Robert M. Sinskey, M.D. 


Thomas Mazzocco,M.D. Course Director | 
Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE reeled Ue ia EVN Fee $850.00 
FOR PERSONALI 
y a Cancellation Fee: $150.00 


26 Hours CMA-AMA Category I Credit Cavitron Approved 
GUEST FACULTY 


Charley Andrews, M.D.—U.S.A. MichailKrasnov, M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M.D.—U.S.A. 
Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A. William Vallotton, M.D.—U.S.A. 
William Harris, M.D.—U.S.A. Franco Verzella, M.D.—Italy 


COURSE INCLUDES 

10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsular, Extracapsular and the latest modifications of the 
“PHACOEMULSIFICATION TECHNIQUES”, Secondary implants, Animal surgery using 
“PHACOEMULSIFIER”’, Patient selection, Pre- and Post-operative care, Post-operative examina- 
pe bak “INTRAOCULAR LENS CALCULATION”, Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Apr 


pr. 
May 15-17; Jun. 12-14; 
Sept. 4-6; Oct. 9-11; Dec. 11-13 
= Presented by: 
THE FOUNDATION FOR OPHTHAĽMIC EDUCATION 


Under the auspices of 
THE SOUTHERN PA S LIONS EYE INSTITUTE 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard è Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
APRIL MAY JUNE SEPTEMBER OCTOBER DECEMBER 


a = 
ADDRESS 


ZIP 


AS 


WO 
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FOUNDATION 


Course Director: 
John H. Park, M.D. 


FACULTY: 
D. Peter Choyce, M.D. 
Henry M. Clayman, M.D. 
Robert S. Coles, M.D. 
Jack M. Dodick, M.D. 
John R. Finlay, M.D. 
Herbert L. Gould, M.D. 
Leeds E. Katzen, M.D. 
Bernard L. McGowan, M.D 
John H. Park, M.D. 
Dennis D. Shepard, M.D 
Norman Q. Stahl, M.D. 
Felipe |. Tolentino, M.D. 
plus others to be announced 


OPHTHALMIC TEAM 
TEACHERS: 

Stuart Haman, PA. 
William J. Howard, C.S.T. 
Henry 0. Knapp, R.N. 


Pĝ! RIK in cooperation with SHERIDAN PARK HOSPITAL 


PRESENTS 
ITS 2nd ANNUAL 
WESTERN NEW YORK 


TUTORIAL LENS 
IMPLANT COURSE 


It’s the HOW TO —_ 


for the ophthalmic 
surgeon and his 
team. 


MAY 30, 31 and JUNE 1, 1980, BUFFALO, N.Y. 

@ Live surgery observation combined with 
rotation through OR. 

@ “Hands on” experience for both EXTRA- 
CAPSULAR and INTRACAPSULAR 
implantation using cadaver eyes, operating 
microscope, and all major types of IOLSs. 

E Video “instant replay” enhances self-analysis. 

@ Practical, individual guidance is provided by 
leading implant surgeons. 


HOTEL: Contact Holiday Inn, Grand Island, New York (between 
Buffalo and Niagara Falls)— (716) 773-1111 or call your 
local (800) number. Be sure to mention the course name. 


PARK EYE FOUNDATION 


P.O. Box 916 


Williamsville, New York 14221 


(716) 634-4054 


|_| $600 Ophthalmologists 

| |}$300 Resident-in-Training 

[ }$300 Assistants 

[}$800 Ophthalmologist with assistant 


Please include names of all registrants. 


NAME: 


_ PHONE: (___) — “ 





ADDRESS; n= 
GET 





es e 





MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 


Bil 








Canon proudly introduces 


The World's First 60 Degree 
Wide Angle Fundus Camera 





We invite you to see a de 
technology fundus camera...a camera which offers a full, 60° wide 
angle and outstanding picture clarity for more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality. 
We'll show you its many features. 


e Photographs of high resolution and 
good light uniformity. 

e Wide 60° horizontal and 45° ver- 
tical angles. 

e Zoom magnification from 1.7x to 
5.0x using 35mm film. 

e Precise, split-lines focusing. 

e Special device simplifies precise 
setting of working distance. 


Canon 





CANON U.S.A., INC. OPTICS DIV. 


Head Office: 10 Nevada Dr., Lake Success, LI, NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
L.A. Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 


CANON B.M. U.K. LTD. 

Industrial Div.: Waddon House, Stafford Rd., Croydon, England 01/680-7700 
CANON AMSTERDAM N.V. 

industrial Div.: P. O. Box 7970, Amsterdam, Holland AMS/ 44858 
CANON INC. 

53, Imaikami-Machi, Nakaharu-Ku, Kawasaki, 211 Japan 044/733-6111 





E rhit 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


se. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
only trace amounts of Ara-Hx can be recovered from the aqueous 
humor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

ong toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induced 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ap- 
plied to 2 to 3% of the body surface of rabbits, no fetal abnor- 
malities were found. This dose greatly exceeds the total recom- 
mended ophthalmic dose in humans. The possibility of embryonic 
or fetal damage in pregnant women receiving Vira-A (vidarabine 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dose 
is small, and the drug relatively insoluble. Its ocular penetration is 
very low. However, a safe dose for a human embryo or fetus has 
not been established. Consequently, Vira-A should be-used only 
when clearly indicated. 

It is not Known whether Vira-A is excreted in human milk. As a 
general rule, because many drugs are excreted in human milk, 
nursing should not be undertaken while a patient is under treat- 
ment. However, excretion of vidarabine in breast milk is unlikely 
because Vira-A is rapidly deaminated in the gastrointestinal tract. 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and can 
induce mutation in mammalian cells (mouse L5178Y cell line). 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
bor! be capable of producing mutagenic effects in male germ 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is not 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

enic Potential: Chronic parenteral (IM) studies of 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in- 
crease in liver tumor incidence among the vidarabine-treated 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treated 
animals than in the vehicle-treated controls. The increases in 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment, 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administration 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, irritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease-related: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Ov e. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one half 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 
IARKE-DAVIS 
Division of Warner-Lambert Compan, 


PD-JA-2320-1-P (5-78) Morris Plains. NJ 07950 


~ALOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
VIRUS KERATITIS 


~VIRAA 


(vidarabine ophthalmic ointment), 3% 


Not only as effective but is also effective 






s IDU in treating in patients resistant or 
erpes simplex virus hypersensitive to or 
eratitis 


= intolerant of IDU* 
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fabs No. of Se Effec 
alinical Evidence Subjects Description Re spc 
lira-A 81 Previously 70 subjec 
Controlled Trials untreated (86%) 
lira-A 142 75% had been 101 subjects . 
Jncontrolled Trials resistant or- (71%) a 
hypersensitive re 
to IDU 
NOTE: In the controlled and uncontrolled trials, 70 and 101 subjects, 
'espectively, re-epithelialized at the end of three weeks on Vira-A. Vira-A is preservative -free. 


Jata on file. Medical Department. Parke-Davis 


lease see prescribing information on preceding page. PARKE-DAVIS 
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that trul 
reduces the 
number 


of refractions 
you perform 
personally 


Until now you had little choice. 

You could perform all the refractions yourself from start 
to finish, or buy a staff-operated auto-refractor to pro- 
vide a starting point for the rest of the examination. In 
either case, there was no way to actually reduce the 
number of refractions you personally performed. 
We've changed all that. 

The American Optical SR III Subjective Refractor can 
truly reduce the number of refractions you perform. 
The SR III is unique among automated refractors — it's a 
staff operated subjective refractor which also provides 
visual acuity. Not only are the findings highly accurate, 
but they are confirmed by the patient through V.A. —just 
like a conventional refraction. And because the SR III 
refractive procedure is delegated to staff, this means 
fewer refractions performed by you. 

For example. 

Suppose your practice consists of a large number of 
“no-change” patients — those who do not need, and do 
not expect, new glasses. Studies show this group may 
comprise between 25-45% of your practice. The SR III 
identifies these patients and makes a refraction by you 
unnecessary. Since the instrument provides V.A. for 
both aided and unaided vision, you have the data to 
confidently state that a new Rx would not significantly 
improve the patient's vision. Or suppose your practice 
consists of a high number of IOL, cataract, or contact 
lens patients. The SR III excels with these repetitive and 
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At last, 


an Automated Refractor 





time-consuming follow-ups and provides exactly what 
you need —a status report. 

Setting the record straight. 

It is simple fact that no present automated refractor, 
including the SR III, will fully handle your most difficult 
refractions. But by eliminating many of your routine and 
repetitive refractions, the SR III frees you to spend more 
time with the problem patient, or just to see more 
patients. Our claim is modest — it's also truth. 

Least expensive, most compact. 

The SR III fits both your budget and your space. 


Now What? 
If what we say makes sense, you owe it to yourself 


to see how the SR III can work in your own situation. 
Simply tear out the coupon and mail to American 
Optical, 14 Mechanic St., Southbridge, MA 01550. 
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Variable Angle at the Flip of a Switch 


The Versatile Topcon 
TRC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 
—45° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
PAN the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your 
needs. Available with 2 or 3 frame ` 
per second power supplies; 
standard or tilt models. 


TOPCON 


A New World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, Nev 
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Albalon (naphazoline HCI 0.1%) Liquifilm rel ves discomfort 





4 . 


any products can whiten the eye provides up to 3 hours of potent decon- 
flamed by environmental insults, but gestant activity. That means it’s eco- 
\one can soothe and comfort the asso- nomical and convenient for your patient. 
‘ated pain quite like Albalon® When you see eyes inflamed by 

Albalon is formulated in Liquifilm® smog, smoke, swimming or minor aller- 
polyvinyl alcohol 1.4%), the unique gies, remember that they hurt. 


irtificial tear vehicle that lubricates and Prescribe 
juiets distressed eyes, so your patient 
vill feel better fast. 


Plus Albalon goes to work quickly | Aid 
ind decongests engorged ocular tissues (naphazoline HCI 0. ), the potent 


or white, clear eyes. Each instillation decongestant that soothes sore eyes. 


\LBALON’® (naphazoline HCI) 0.1% Liquifilm” sterile ophthalmic solution 

SONTAINS: naphazoline HCI...0.1% Liquifilm (polyvinyl alcohol)...1.4% INDICATIONS: For use as a topical ocular vasoconstrictor. CONTRA- 
NDICATIONS: Hypersensitivity to a component of this medication; narrow-angle glaucoma; infants and children. WARNINGS: A severe hyper- 
ensive crisis may ensue in patients under MAO inhibitor medication from use of a sympathomimetic drug. CNS depression leading to coma and 
narked reduction in body temperature may occur in children, especially infants. PRECAUTIONS: Use only with caution in the presence of hyper- 
‘ension, cardiac irregularities, hyperglycemia (diabetes), hyperthyroidism and when other medications are being used. ADVERSE REACTIONS: 
2upillary dilation with increase in intraocular pressure, systemic effects due to absorption (hypertension, cardiac irregularities, hyperglycemia 
Drowsiness may be experienced in some patients. Coma may occur in young children 





Pt iil N Pharmaceuticals, Inc. 


C > Irvine, California 92713 


2 
This instrument ` 
was unheard of - 
just a few years ago. 


Today this Shephard forceps is a basic 
instrument in the dynamic area of intraocular 
lens implantation. 


At American V. Mueller we are constantly working with 
you to develop new instruments for the latest in 
ophthalmic surgery. And we go beyond development 
and innovation by backing our products with quality, 
wide selection and service. 


Our Armarium for Ophthalmic Surgery is a collection 
designed to keep you abreast of basic patterns and 
current innovations in ophthalmic instrumentation. 
Please call today for your copy. 


American V. Mueller. Division of American Hospital Supply Corporatio 
6600 West Touhy Avenue, Chicago, Illinois 60648. - 
Toll-free, 800/323-4382. In Illinois, call collect, 312/774-6800. 
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To deal with these cases in your office: obscured vitreous or fundus, opaque 
media, foreign bodies that can’t be located, unexplained proptosis, pain or 
orbital pathology. 


The new, economical and compact Mini-Ocuscan 400m from Sonometrics provides 
ultrasonic visualization of the eye and orbit with a real-time A and B-mode system, allowing 
you to handle these and numerous other cases on the spot, in a matter of minutes. Derived 
from the clinically-proven Ocuscan 400, the Mini-Ocuscan provides the same image quality 
and reliability, and it can be tailored to the limited budget or serve 
as an adjunct to existing systems. 

Its what you'd expect from the most advanced company in 
ophthalmic ultrasound. Available as a straight B-mode system or 
with an optional A-mode, including simultaneous split-screen 
presentation, it's highly portable and also expandable. Substitu- 
tion of one optional module converts it to the Mini-DBR, prov- 
iding the precise axial length measurements needed for 
TeemereneOOWernGerenninaions, =------------------------ = 

For additional information send in the cou- Mini-Ocuscan 400m/Sonometrics Systems, Inc. 


16 West 61st Street, New York, New York 10023 
pon below, or call toll-free (800) 223-0412. AJO—3 














Inquire also about the expanded options avail- Name__—_ eee 

able on the Ocuscan 400 and typical third party 9, “""*“°°- R 

reimbursement rates. The diagnostic power aipa TIREE EE TEE 
ty — = Ret perie. 





and ease of interpretation of Sonometrics’ 4 
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MINIFOCUSCAN 400m by SONOMETRICS SYSTEMS, INC. 


3G A Rorer Group Company 


Molab Corporation 
980. 
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Quick Ship IOL 
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360 different IOLAB lens models and diopter 
powers are immediately available for shipment 
to you. 

These represent 12 IOL models in diopter 
powers 10.0d to 25.0d in 0.5 increments. All are 
“on the shelf” in quantity, so we keep thousands 
of lenses ready for your phone or written order. 

Our goal is to ship your order the same day 
as we receive it* — and we achieve that with an 
inordinate degree of regularity. Maintaining our 
“Quick Ship” inventory is another example of the 
ways IOLAB meets the needs of the ophthalmic 
surgeon. 

For more information regarding IOLAB Intra- 
ocular Lenses please call Toll Free 800 854-1761, 
Toll Free in California 800 472-7770/800 472-7813 
or telephone 714 599-8347 


IOLAB 
CUSTOMER 
SERVICE 
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32nd ANNUAL 
WILLS EYE HOSPITAL 
CLINICAL CONFERENCE 


Oram R. Kline, Jr., M.D., Chairman 


April 24-25-26, 1980 


Marriott Hotel CityLine Avenue Philadelphia, Pa. 
BEDELL MEMORIAL LECTURE 


presented by 


CORNELIUS D. BINKHORST, M.D. 
Terneuzen, Netherlands 


SYMPOSIA 








PROLONGED-WEAR LENSES 
Kenneth |. Michaile, M.D., Moderator 
H. Dwight Cavanaugh, M.D. 

G. Peter Halberg, M.D. 

Jack Hartstein, M.D. 

Richard Keates, M.D. 


NEURO-OPHTHALMOLOGY 
Norman J. Schatz, M.D., Moderator 
William Fletcher Hoyt, M.D. 

Perter J. Savino, M.D. 

Jonathan Trobe, M.D. 


INTRAOCULAR LENSES 
John Sheets, M.D., Moderator 
CorneliusD. Binkhorst, M.D. 
Turgut Hamdi, M.D. 

Charles Kelman, M.D. 

OramR. Kline, Jr.,M.D. 


MORE THAN 60 ADDITIONAL ORIGINAL PAPERS WILL BE PRESENTED 
BY INDIVIDUAL AUTHORS 


WORKSHOPS 
Contact Lenses Malpractice Refraction 
Cornea Motility Retina 
Glaucoma Neuro-Ophthalmology Uveitis 
Intraocular Lenses Oculoplastic Surgery Vitrectomy 


A special PARAMEDICAL WORKSHOP is planned for Ophthalmic Assistants and Nursing Personne! 
on Saturday, April 26, 1980 from 9 a.m. to 12 noon. 
REGISTRATION INFORMATION 
Registration Fee: $100.00 Ophthalmologists 

$ 25.00 Residents & Fellows 

$ 10.00 Paramedical Personnel 
For further information contact Jeanne L. Kiska, Conference Coordinator, 4132 Markland Street, Philadel- 
phia, Pa. 19124. 


No refunds after March 15, 1980 
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NATIONAL SPRING MEETING 
at 
ry 


THE feens 


April 20-23, 1980 


Ophthalmology Speakers: 

Perry S. Binder, M.D., San Diego, California 

Henry Clayman, M.D., Miami, Florida 

Oliver Dabezies, M.D., New Orleans, Louisiana 
Johnny Justice, Houston, Texas 

Kenneth T. Richardson, Jr., M.D., Anchorage, Alaska 
C. William Simcoe, M.D., Tulsa, Oklahoma 


Otolaryngology Speakers: 

Gerald Healy, M.D., Boston, Massachusetts 
Fred Owens, M.D., Dallas, Texas 

Claude Warren, M.D., Mobile, Alabama 

James Willoughby, M.D., Kansas City, Missouri 


Latest on Intraocular Lenses, Extended Wear Contact Lens- 
es, Retinal Photography, Fluorescein Angiography, Refractive 
Keratoplasty, Glaucoma, and Computerized Visual Fields. 


LATEST on Children’s Head and Neck Malignancy, Facial 
Nerve, Perilymph Fistula, Subglottal Stenosis, and Allergy 
Management. 


PLAY the 1979 International Ryder Cup Course during 
leisure time. 


RESERVATIONS: Write directly to The Greenbrier, White Sul- 
phur Springs, West Virginia for hotel accommodations. 


ADVANCE REGISTRATION: Fee of $175 required; checks pay- 
able to The WeSt Virginia Academy of 0&0. Send to: J. Elliott 
Blaydes, M.D., The Blaydes Clinic, Frederick & Woodland, 
Bluefield, West Virginia 24701 
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Copyright © 1979 Applied Lite International Pty. Ltd 


OCUCEPT™ 


EYE FORNIXSCOPE 
the alternative 
to eyelid eversion 





The Ocucept™ eye fornixscope is a patented 
precision instrument which permits diagnosis 
of conjunctival entities in the upper fornix and 
tarsus without anatomical distortion due to 
eyelid eversion. It is an indispensible aid in 
foreign body localization, industrial 
ophthalmology and trachoma diagnosis. 


APPLIED LIFE INTERNATIONAL PTY LTD 


P.O. BOX 86 CHATSWOOD NSW 2067 AUSTRALIA 
TEL (02) 411 5022 


Dear Sir, 


Please forward ......OCUCEPT™ eye fornixscopes at US $120.00 (includes airfreight 


and one year unconditional service warranty) Total amount enclosed $ 
Name 
Address 


Telephone Number 


GOLD MEDAL AWARD INVENTIONS ~ 1978 


DELIVERY: Approximately 1-3 weeks GENEVA, SWITZERLAND 





GARAMSCIN' 


brand of 


gentamicin sulfate, U.S.P. 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
30mg gentamicin 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each mi contains gentamicin sulfate (equivalent to 3.0 mg 
gentamicin). disodium phosphate. monosodium phosphate, 
sodium chloride. and benzalkonium chloride as a preserva- 
tive 

GARAMYCIN Ophthalmic Ointment is a sterile ointment 
each gram containing gentamicin sulfate (equivalent to 3 0 
mg gentamicin) in a bland base of white petrolatum, with 
methylparaben and propyliparaben as preservatives 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin. Group A beta-hemolytic and non- 
hemolytic streptococci. and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
ncha coli Klebsiella pneumoniae (Friediander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus). Aerobacter aerogenes Moraxella lacunata 
(diplobacillus of Morax-Axenteld), and Nersserna species 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria Such infections embrace conjunctivitis. keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components 
WARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 
the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops. discontinue use of the 
preparation and institute appropriate therapy 

Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours In severe infections, dosage may be ın- 
creased to as much as two drops once every hour 

GARAMYCIN Ophthalmic Ointment: apply a smal! amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-m| plastic dropper bottle, sterile. boxes of one and 
six Store away from heat 

GARAMYCIN Ophthalmic Ointment—Sterile, ‘«-ounce 
tube, boxes of one and sıx. Store away from heat 


NOVEMBER 1973 10082900 


For complete details. consult package insert or literature 
available from your Schering Representative. or Professional 
Services Department. Schering Corporation, Kenilworth, New 
Jersey 07033 


Staphylococcus sp 
Streptococcus sp 
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11 K_ pneumoniae 
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Each ml. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin. 
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A COMPREHENSIVE COURSE ON THE INDICATIONS FOR, 
AND SURGICAL IMPLANTATION OF 


THE KRUPIN-DENVER 
GLAUCOMA VALVE 


SUNDAY, APRIL 27, 1980 Time: 9:00 AM to 4:00 PM 


Washington University School of Medicine 
Department of Ophthalmology 

660 South Euclid Avenue 

St. Louis, Missouri 63110 


FACULTY: 

Theodore Krupin, M.D., Washington University School of Medicine, St. Louis, Mo. 

Steven M. Podos, M.D., Department of Ophthalmology, Mount Sinai School of Medicine, 
New York, New York 

Paul M. Kaufman, M.D., University of Wisconsin, Madison, Wisconsin 

Robert Ritch, M.D., Mount Sinai School of Medicine, New York, New York 

Alan I. Mandell, M.D., Memphis, Tennessee 

Allan E. Kolker, M.D., Washington University School of Medicine, St. Louis, Mo. 


COURSE INCLUDES: 
e 3 hours didactic lecture and discussions 
e lunch 
e practice valve implantation surgery. 
all instruments and materials provided 
COURSE REGISTRATION: 
e Limited Enrollment— Fee $300.00 
e To register, send check (payable to Department of Ophthalmology) to 
Mrs. Thelma Williams, Washington University School of Medicine 
Department of Ophthalmology, 660 South Euclid Avenue, St. Louis, Missouri 63110 


INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further informåtion and 

catalogue please contact our 
manufacturing laboratories at 


Rayner Intraocular Lenses Ltd 
Wilbury Villas, Hove 


East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message ‘RAY NEROPT' 
D stributed thri ugt Out the Amerig as by 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 





A New 
Method For The 
Control Of 


Glaucoma 
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KRUPIN-DENVER EYE VALVE 2200 xev 


A VALVE FOR SURGICAL RESULTS 
THE CONTROL OF Postoperative OF $ 24mm Hg. 
NEOVASCULAR GLAUCOMA — toiow.up 138 = 3.9 months) 
OR IN GLAUCOMATOUS 
EYES WI TH PREVIOUS Ref: Krupin, Theodore, M.D., “Valve Implant in Neovascular 
SURGICAL FAILURE Glin NEPAD Aee 


For further information regarding the surgical results and course to be held at Washington University, St. Louis 
please contact Storz Instrument Company —Dept. E 


“Consistent Craftsmanship Since 1893” 


storz st rzstor? 


INSTRUMENT COMPANY 
3365 Tree Court Ind. Bivd., St. Louis, MO 63122 Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 





Anterior or Posterior Segment Surgeri 





E 

& 

OPEN SKY LIMBAL VISC-X 
Your choice Your choice 1 Port System 
ot tip sizes of tip sizes 1.65 or 2.3 mm 


It’s your choice 


with the 
VISC-X 


® Automatic or Manual 
Suction/Reflux 

e Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


Your Choice... 


è Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 

è Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 

è Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 

è Hand held quartz infusion or quartz floating contact lenses. 

è Wide choice of probes, cannulas, infusion ports and plugs. 

è 1, 2, or 3 port systems for uni or bimanual techniques 

© Hooked or straight needles and pics, with or without infusion, 
for all procedures. 


e Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired 


The VISC-X is lightweight and modular - assembles in seconds 
without tools. Rechargeable battery operation for patient safety 
Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


@ x 
division of 
C i n i tex cooper medical 
devices corp. 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 





MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
1.65 mm 1 mm of tip sizes 






The VISC-X is a revolutionary new concept in systems for anterio 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisions 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


į [C] I would like a demonstration with my staff attending 


C] Please have representative contact me 


[f [ ] Please send more information 


H Name. ——————— = Title 


R Hospital or Clinic 


i Address — E oo 


hi City — State Zip Phone 


SmRaTion E 
fy 


Cavitron E.I.8:" 


The Cavitron Extraction - Irrigation System 
(E.1.S.), Model 6500, provides the surgeon with 
a reasonably priced instrument for precise control 
over irrigation and aspiration. While not a substi- 
tute for the widely used and clinically proven 
Cavitron/Kelman® Phaco-Emulsifier® aspirator, 
it makes an ideal replacement for push-pull 
syringe or squeeze bulb techniques. The Model 
6500 allows an extracapsular procedure to be 
performed with an intact posterior capsule and a 
clean posterior chamber. Applications include 
planned extracapsular cataract extractions 
preceding intraocular lens implants and traumatic 
and congenital cataracts when lens fragmentation 
may not be required. 

The key to the E.1.S. is the 
proven vacuum control system 
developed by Cavitron. During 
the procedure, a sterile irrigating 


fluid is introduced into the anterior chamber 
to replace aspirated fluid and materials. A 
relatively stable pressuře is maintained within the 
anterior chamber which provides a safeguard 
against excessive, rapid changes in intraocular 
pressure. The surgeon can select one of two 
vacuum levels to meet varying require- 
ments. Time spent in the anterior chamber 
is minimal. 
The E.1.S. consists of a portable, 
lightweight console, surgical handpiec2 
set and surgeon-controlled footswitch. 
The irrigation/ aspiration system employed 
is the same basic design as that used in the 
Cavitron/Kelman Pnaco-Emulsifier aspira- 
tor for more than 200,000 surgical cases. 
For more information on the 
“New Alternative’ complete and 
return the coupon below. 





MURO 


5%sodium chloride 
sterile ophthalmic ointment and solution 


MURO 128 
a: i , (Sodium Chloride 5% Ointment) 
single entity —sodium chloride DESCRIPTION: A sterile ophthalmic ointment of sodium chloride 5% in a 
Flexibility of dosage base of lanolin, liquid PEO white petrolatum 
; . URO 128 
sterile ophthalmic ointment (Sodium Chloride 5% Solution) 
Sterile ophthalmic solution DESCRIPTION: A sterile ophthalmic solution of sodium chloride 5% with 
5% sodium chloride Pe as 0.9%, Also contains Pirin abil 0.023% and propyipara- 
en % as preservatives, and purified water 
Time-tested INDICATIONS: As an aid for reducing edema in conditions of the cornea from 


various Causes as bullous keratitis, keratopathy and following cataract sur- 
gery and Fuchs’ endothelial-epithelial dystrophy 
CONTRAINDICATED: Hypersensitivity to any ingredient 

Prolonged retention ON cornea ADVERSE REACTION: Slight stinging ponaalion valent usually transient 

Less burning and stinging in nature 
OINTMENT DOSAGE: One or more times a day as directed by physician 
HOW SUPPLIED: As a sterile ophthalmic ointment in 3.5g tubes. Keep 
tightly closed—store in a cool place 


Addition of methylcellulose SOLUTION DOSAGE: 1 or 2 drops in affected eye(s) three times a day, or as 
Added viscosity directed by the physician 


HOW SUPPLIED: 15 mi and 30 mi plastic dropper bottles. Keep tightly 
closed—store in a cool place 
CAUTION: Federal (U.S.A.) law prohibits dispensing without a prescription 
Greater reduction of corneal edema WARNING: For topical ophthalmic use only. Do not touch tip of tube or drop- 


Better patient compliance per tip to any surface since this may contaminate ointment or solution 


Luxenberg. M.N.. and Greek, K.: Reduction of Corneal 
Edema with topical hypertonic agents, Am. J. Ophth. 71:847, 1971 






MURO 


OPHTHALMICS 


Super Thin 
SONG 


(tetrafilcon A) Hydrophilic Contacti Lons 






















nN Minus. 


q 513 8mm lens, average center 
ok aan of .06mm, fills the needs of 
- practitioners who demand a truly 
thin lens with good stability, and 
à of those who want a larger 

me + diameter Aquaflex lens. 


Fa ^ Super Thin Low Plus. 
ET EISE. = A With our new 13.8mm Super 

5 T Thin low plus lens, Aquaflex 
now offers a complete line of 
spherical lenses. Central 
thickness ranges from 
.11mms for plano to .28mm 
for +6.00 D. Minimum optical 
zone, 9.0mms. 


Easier to Handle. 

If you've had problems with other thin 
lenses curling, shriveling up, turning inside 
out, try the new Aquaflex Super Thin...it has 
the same performance features you've come to 
expect from our standard minus and high plus 
lenses, including easier handling. 


® 3 a RA 
Feeling is Believing. 
Make a comparison yourself. Send in this coupon for a 
demonstration sample of our Super Thin lens. Handle 
it, feel it and compare it to any thin lens you've used 
before. 


Name 
Address 
City 


S|, an see DE AD LE, eae ye LS 
O Also include details on your new low prices and no-risk 






XIHOLYMPIC consignment program. 
QQO WINTER 
GAMES ® 
LAKE 


PLACID Contact Lens Products 


UCO Optics, Inc., Dept. M, 3000 Winton Road South, 
Rochester, N.Y. 14623 
Call toll-free: 800-828-4580 (800-562-4332 in New York). 3/80 


Aquafiex» (tetratilcon A) 
Hydrophilic Contact 
Lenses selected for use 
at the Xili Olympic 
Winter Games 


tw 
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UltraSharp 
Disposable Knives 


The first one you try is always 
Grieshaber sharp. 


The legendary sharpness of 
Grieshaber blades has been 
combined with Grieshaber 
dependability in our new line of 
disposable microsurgery knives. 
Now you can be sure that the one 
you start with will be the one you 
use— every time. 

UltraSharp knives are just what 
you expect from Grieshaber: 
Hand-finished stainless steel blades 
of the highest surgical quality. 
What’s new is the pre-sterilized, 
ready-to-use convenience. And 
there are 16 choices in the new 
UltraSharp family, including both 
straight and angulated 60 degrees. 

Try UltraSharp knives at our 
expense. Order a carton of 12; 
we'll include three at no extra 
charge. Try the three, and if you’re 
dissatisfied in any way, return the 
unopened carton for a full refund. 
Simply return this coupon to 
Mentor Division of Codman, 
Randolph, MA 02368. Or call toll 
free: 800-225-0460. 


Special Tnal Offer 

O Please send me complete 
information on all 16 UltraSharp 
Knives so I can take advantage 
of your special trial offer. 


Name 
Hospital 
Address 


State Zip 


1979 Codman & Shurtleff, Inc 





OP MnHATIVITG 
BESGA 


A Convenient Ultrasonic Diagnostic 
Instrument Designed For The... 
... Office... Clinic... 
Hospital... 

Teaching Institution. 


Write for Descriptive Brochure or call toll free 
800-325-9500. In Missouri, call collect: (314) 225-5051. 
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THE SOFTCON’ 
(VIFILCON A) 








CONTACT LENS 
IN A NEW 
GEOMETRY 





+5.00 Din .25Dsteps,andin = 
powers f rom +5.00 to +18.00 in 50D 
steps. This additional Bectnetry allows a flatter 
fit. Increased fitting flexibility means more 
patients can experience the advantages 
you've come to expect from the SOFTCON lens. 









8.7/ 14.0 
Jofico ah „the benefits keep dii up 


AN O jl 
(vifilcon A A) N) f ‘iid SOFTCON?® (vifilcon A) Contact Lenses 


American Optical Corp 


AM . ; 
(vitilco LENS VISION CARE PRODUCTS ee ES ymuneneae a 


Southbridge, MA 01550 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients fo 
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|. A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness 
TIMOPTIC is contraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported 
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Timoptic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 


18.9 








2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP © 

e TIMOPTIC reduced IOP in 3 out of 4 patients” 


Based on controlled multiclinic studies, evaluating over 1000 patients 


MSD 
XERGA For a brief summary of Prescribing Information, 
M 


please see following page. Cop-nghi 1979 by Merck & Co INC 
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NOW AVAILABLE 
NEW 
10-ml oe 
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Timophc 


(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 





a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 

e ocular hypertension 


e some patients who respond inadequately to 
multiple antigjaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye D.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the orice-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 
contraindicated in patients who are hypersensitive to 
any component of this product. 
PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent orally 
and who are given TIMOPTIC should be observed for a 
potential additive effect either on the intraocular pressure 
or on the known systemic effects of beta blockade 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma 
Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 
Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time 
ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been reported 
Local hypersensitivity reactions, including localized 
and generalized rash, have occurred rarely 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (See PRECAUTIONS) 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA 
HOW SUPPLIED: 

TIMOPTIC Ophthalmic Solution, 0.25% 
TIMOPTIC Ophthalmic Solution, 0.5% 

Both are available in 5-mi and 10-ml plastic OCUMETER™ 
Ophthalmic Dispensers with a controlled drop tip 
J9TMO8 (DC 7046008) 


M Sy D For more detailed information, 


consult your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
HME Merck & Co., INC., West Point, Pa. 19486 





KRYmed 
delivers 





Cataract removal using KRYmed cryoprobe. 


When it comes to cryosurgical systems de- 
gned specifically for ophthalmologists, nobody 
elivers like KRY¥med* 

Nobody delivers more technically 
dvanced equipment. Nobody delivers better 
rafted or better tested instruments. And nobody 
elivers better service. 

Of course, the bottom line is operating room 
erformance. And again, KRYmed comes out 
head in terms of safety, mechanical reliability 
nd convenience. 

Both KRYmed MC-1000 and MC-3000 
/stems for ophthalmic surgery are self-contained 
nd gas operated. There's not a single electrical 
omponent, which assures operating room safety 
nd reliability. 

The natural physical properties of either CO; 





7 
ED 


or N2O gas deliver the systems’ rapid, sustained 
freeze and defrost capability. Complete contro! 
of these properties allows precise placement of 
the warm cryoprobe tip. Freezing begins only 
when and where you want it. 

Of course, KRYmed has a broad selection 
of sculptured cryotips for your operating conven- 
ience. Orwe can custom-craft tips to your 
specifications. 

The fact is, KRYmed delivers the safest, most 
advanced, most reliable cryosurgical systems 
available —for applications ranging from cata- 
ract removal to oculo-plastics. 

So what are you waiting for? For more 
details, call us toll free at 1-800-243-9886. Or write 
Cryomedics, Inc., 500 Bostwick Ave., Bridgeport, 
Ct. 06605. 
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os, Semi-Annual Cadater Courses 


\z fi Ps 


Nem York Medical College—Mestchester County Medical Center 


















OCULOPLASTIC 
SURGICAL DISSECTION COURSE 
) 


(40 HRS. CME & CAT | 


COSMETIC FACIAL 
SURGICAL DISSECTION 
COURSE 


(40 HRS. CME & CAT |) 
May 17-20, 1980 


OBJECTIVES: 
A unique and practical surgical course, pre- 
sented by multiple disciplines, covering FA- 
CIAL COSMETIC SURGERY and featuring 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 
George Brennan, M.D., ENT 







May 14-17, 1980 


OBJECTIVES: 
An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 
L. Bergmann, M.D. P. Guibor, M. D. 
B. Cosman, M. D. . Hecht, M. D. 











































N. Cousins, Esq. Herman, PhD. Richard Coburn, M.D., PLASTIC 
M. Dunn, M. D. A. Messina, M. D. Norman L. Cousins, Esq., ATTORNEY 
H. Gould, M. D. E. Wiggs, M. D. Pierre Guibor, M.D., OPHTH 
M. Guibor, C. O. D. Wolfiey, M. D. Sanford Hecht, M.D., OPHTH 
and others. Norman Orentreich, M.D., DERM 











Eugene Wiggs, M.D. OPHTH 
Darrell Wolfley, M.D., OPHTH 


SUBJECTS: 

Face and Neck Lifting, Cosmetic Belpharo- 
plasty, Brow and Forehead Lifting, Rhino 
plasty, Otoplasty, Mentoplasty, Dermabrasion 
and Chemical Peel, Hair Transplantation, 
seer Revision, Grafts, Flaps and Camouf- 
age. 


OCULOPLASTIC REGISTRATION FORM COSMETIC FACIAL 
Registration $600 REGISTRATION FORM 
Registration $800 













SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 





























Name —— ~ 






Name 








Address _—— 






Address 











ee EN: State _ Zip 
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Telephone (————— ž ) 







Telephone (______) Specialty: Ophth—ENT—Plastic — 








Specialty: Ophth—ENT—Plastic—Derm Derm 
(circle one) (circle one) 












Make check payable: The Oculoplastic 
Foundation, Inc. COSMETIC FACIAL 
COURSE 






Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 









Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 
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_Conjunctivodacryocystorhinostomy * 
LO e a S 
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This sturdy plastic tray provides a Constructed of specially anodized Tear Duct Tubes 
convenient method for storage of aluminum, this impact-resistant 
tubes. Outstanding as backup tray protects your tubes as well a oh pease can 
storage for refilling the steriliza- as providing a convenient way of able in standard. assorted or 
tion tray. sterilization and handling...with special sets Special sizes may be 

enough pockets to hold all tubes obtained u on re vest 

from the three Jones Tube Sets. P qapa 





A * L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 
=—s me Volume 59, No. 5, May, 1965. 
PD 2 ca J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
= This anodized Up-To-Date, Aesculapius Publishing Company, 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 


fast way of Additional Information Available From: 
measuring tubes 


for go-no go Weiss Ainte Glas Blowing Co 


2025 S.W. BRIGGS COURT è BEAVERTON, OREGON 97005 ® (503) 644-3507 





h Step-by-step instructions from 54 contri- 
t g2 butors ... all styles of lenses, with an 


- ded secti WORST, SHEARING, 

mHraocua ee REMAN, AAE os TERNE 

lens LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


manual © Where and how to order lenses 


e Complications and how to treat them 





BY DENNIS D. SHEPARD, MD FACS 
. | è Simplified lens power calculation 


| i e Implantation instruments 
(0 is | e Intra- and Extracapsular techniques 
= | e A-Scan Ultrasonography 
~ & || iR \ / e Informed consent forms 

x ri è Post-op care 

pee : - TENN ¢ FDA & IRC regulations and reporting 

i jl = e Surgical fees and 3rd party billing 
© 464 pages, 1163 references, illustrated 


ALPAR DICKERSON KRAFF PEARCE | Dennis Shepard, M.D. Publisher 
ANIS DREWS GREENE KRASNOV PROKOP 1414 South Miller Street l 
AZAR DULANEY HERTZOG KRATZ SHEARING J 
BEALE EIFRIG HILES KWITKO SHEETS i ‘ Santa Maria. California 93454 USA ! 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE 
BOYD FECHNER HOFFER LITTLE SHEPARD 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH | Please send me copies of į 
BYRON GALIN JAFFE McCANNEL STEIN l the NEW IOL Manual at $40 each. - 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA J i 
CLAYMAN GILMORE KEATES MICHELIS  TeNNanT Price includes tax and postage/ } 
DARIN GOULD KELMAN OSHER WORST 

aa (in U.S.A.). Enclose check. - 


If you trace it to one of these common problems... 
Acute bacterial 
conjunctivitis * 
Marked by itehing 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi 
ble visual difficulty. 


'When due to susceptible microorganisms 


Gantrisin™ sulfisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microo 
Before prescribing, please consult complete product junct in systemic sulfonamide therapy of tre 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver prep 
tivated by para-amınobenzoic acıd in purulg 
increase growth of nonsusceptible organisr 
fungi Ointment may retard corneal healin 





or more times daily. Take care not to contaminate dropper 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 

How Supplied: 


watch it respond t 


Effective treatment for conjunct 
corneal ulcer and other infections 
susceptible microorganisms, such 
Staphylococcus aureus 
Ophthalmic Solution—a sterile, 
preparation containing 4% (40 m 
fisoxazole diolamine—generally a 
nificant stinging or burning 
Ophthalmic Ointment—also cor 
4% sulfisoxazole diolamine—prov 
sustained contact with the ocular 
and is particularly appropriate for 
time therapy 

A Brief Summary of the product 
mation, below, provides precautio 
contraindications 


Main photo taken with the Carl Zeiss photo sl 


Roche Laboratories 

r ne m ‘ Ps rr rie j ry 

Division of Hoffmann-La Roc 

Ai, it New lercev 0711( 
JUCY, NEW J zy J7 i1 





What a difference a RELIANCE* table Call your dealer, or write: 
akes! This one, the Model 1279, is the F. & F. Koenigkramer, 96 Caldwell Drive, 
ewest and finest in the line of RELIANCE Cincinnati, Ohio 45216. Dept. AJO — 3 
Adjustable Instrument Tables first 
troduced in 1958! 


The new “H” base design lets you place HAPUA 
he table closer to an examination chair 
an ever before possible. Handsome etd he ee E 
-toed base casting offers stability and 
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INCREASED INCIDENCE OF CHOROIDAL MALIGNANT MELANOMA 
OCCURRING IN A SINGLE POPULATION OF CHEMICAL WORKERS 
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ANNE B. FuLTON, M.D., Nancy L. ROBINSON, A.B., 
7. NICHOLAS ZAKOV, M.D., AND THADDEUS P. DryjA, M.D. 


Boston, Massachusetts 


AND 


ALEXANDER BLAIR SMITH, M.D., ELIZABETH EGAN, M.S., 
AND SANFORD S. LEFFINGWELL, M.D. 


Cincinnati, Ohio 


A cluster of ocular cancers occurring 
among employees of the duPont Belle, 
West Virginia, plant in the Kanawha 
River Valley was brought to public atten- 
tion by a laboratory worker at the plant 
who suspected that the overall occur- 
rence of cancer among his fellow employ- 
ees, particularly ocular cancer, was ex- 
cessively high.! In 1976, a report by 
company epidemiologists on the occur- 
rence of cancer at that plant indicated 
that a statistically significant excess num- 
ber of cases of ocular cancer (all histologic 
types combined) and of kidney cancers 
had occurred among plant employees 
(M. O’Berg, unpublished data). 

The National Institute for Occupation- 
al Safety and Health was asked to investi- 
gate the reported increased incidence at 
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this plant. As part of this investigation, 
the Institute contracted with us to exam- 
ine active workers at the plant and 
control workers from the surrounding 
area to determine the prevalence of 
ocular pigmented lesions in the workers 
as compared with the control group. This 
study was done with the cooperation of 
the duPont Belle plant management and 
medical staff. 

We subsequently confirmed by histo- 
pathologic examination three cases of 
choroidal melanoma that occurred be- 
tween 1972 and 1975 among active and 
former workers of the plant. Descrip- 
tions of two of these three cases have 
been published.*? A fourth case, diag- 
nosed in 1952, was subsequently identi- 
fied by the duPont medical staff and 
confirmed by us. In a field study in 1978, 
we documented a fifth case of choroidal 
malignant melanoma in a retired worker 
from this plant. We have determined 
that this represents a statistically signifi- 
cantly greater than expected occurrence 
of choroidal melanomas in the plant 
white male population. 


SUBJECTS AND METHODS 


Histopathologic examination and doc- 
umentation of cases of choroidal 
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melanoma—Two cases (Cases 1 and 2) 
were identified from a list of purported 
eye tumors occurring at the plant, which 
was given in testimony to the House 
Subcommittee on Oversight and Investi- 
gations in 1976.' Case 3 was reported to 
us by three physicians (W. Evins, B. H. 
Ginsberg, and S. W. Rosen, personal 
communication, 1977) in response to 
published correspondence.” Case 4 was 
identified by duPont physicians. Case 5 
was diagnosed during the subsequent 
field study of active and retired workers 
at the plant. Representative histopatho- 
logic sections and medical histories were 
obtained from respective hospitals at 
which the patients were treated and the 
ocular studies were done. Information 
regarding work histories was made avail- 
able by duPont. 

Ophthalmologic survey of active and 
retired workers of the plant and compar- 
ison populations: Selection of study 
population—Evaluation of the work his- 
tories of the plant melanoma cases before 
undertaking the ophthalmologic survey 
showed no similarities in job assignment. 
Consequently, there was no a priori 
notion of the exposure or exposures to 
which the apparent risk of ocular melano- 
ma might be attributed other than em- 
ployment at the plant. The study popula- 
tion was, therefore, solicited from among 
active employees with the greatest 
amount of time elapsed since onset of 
employment. It was arbitrarily decided 
to limit participation to all employees 
with 15 years or greater of active service 
at the plant. Participation was also solicit- 
ed from among retired plant employees 
living in West Virginia. 

A group of nonindustrial worker vol- 
unteer examinees was solicited for a 
comparison population from among cur- 
rent employees of the West Virginia 
State Health Department, the West Vir- 
ginia Civil Service Commission, the City 


of Charleston Office of Public Safety, the 
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City of Charleston City Manager’s Of- 
fice, and from among members of the 
Chesapeake and Potomac Telephone 
Company s Pioneers of America, and the 
Charleston Lions Club. Preference for 
participation was given to men older than 
age 45 years, because a group roughly 
comparable to the plant employee popu- 
lation was desired and because the 
duPont population was predominantly 
male in the older age groups. 

On-site ophthalmelogic survey—Un- 
der contract with the National Insti- 
tute for Occupational Safety and Health, 
the ophthalmologic survey of active and 
retired workers, described previously, 
was done in an attempt to identify addi- 
tional cases of ocular neoplasms and to 
determine the prevalence of ocular pig- 
mented lesions in this group as compared 
to the prevalence of these lesions in a 
group of individuals from the Kanawha 
River Valley (in which the plant is locat- 
ed) without current occupational expo- 
sure to the chemical industry. 

Ophthalmologic examinations of du- 
Pont workers were conducted on site at 
the plant in space provided by the 
duPont Company. The comparison popu- 
lation was examined in space provided by 
the West Virginia State Department of 
Health. Informed consent was obtained 
before the examinations. Occupational, 
medical, and ocular histories were ob- 
tained from each participant examined. 
Participants were surveyed regarding 
history of cutaneous neoplasms; cutane- 
ous moles that had changed, been re- 
moved, or newly developed; cutaneous 
lesions that had been excised or from 
which biopsy specimens had been taken; 
and history of other noncutaneous non- 
ocular neoplasms. 

The ophthalmologic examinations in- 
cluded determination of visual acuity, 
measurement of pupillary size, evalua- 
tion of pupillary reactivity, examination 
for exophthalmos, slit-lamp biomicros- 


VOL. 89, NO. 3 


copy, applanation tonometry, dilated 
ophthalmoscopic examination, and when 
indicated, gonioscopy. All conjunctival, 
iris, and posterior choroidal nevi were 
photographed. Fundus drawings were 
made of those choroidal nevi located too 
peripherally to be photographed. Partici- 
pants were informed verbally and again 
in subsequent letters of any abnormal 
findings, and local ophthalmologic con- 
sultation was advised. 

Data regarding the incidence of cho- 
roidal melanomas in the state of West 
Virginia and Kanawha County—We re- 
viewed records of all cases of ocular 
tumors reported to the West Virginia 
Central Cancer Registry for the period 
1957 through 1976 and tabulated the 


number of cases of choroidal melanoma 


occurring in the individual counties of 


West Virginia. We reviewed, as well, 
death certificates filed with the West 
Virginia Bureau of Vital Records for all 
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individuals within West Virginia whose 
death was attributed nosologically to 
cancer of the eye as the underlying cause 
of death for the years 1960 (the first year 
for which such records were computer- 
ized) through 1976. 


CASE REPORTS 


Case 1—A 57-year-old white man had worked at 
the chemical plant for 30 years (1942-1972). During 
that time, he had worked as an operator in various 
production areas, including the manufacture of alco- 
hols, amines, ammonia, antifreeze, and nylon. Addi- 
tionally, he had worked in a small lots production 
facility which, as the name implies, produced rela- 
tively small quantities of a wide variety of chemicals 
being tested for feasibility of commercial production. 

In 1972 the patient had a ten-day history of poor 
vision in his left eye. Visual acuity was 6/6 (20/20) in 
the right eye and counting fingers at three feet in the 
left eye. Examination of the left ocular fundus 
showed a large intraocular tumor. Enucleation was 
performed, and subsequent histopathologic examina- 
tion of the left eye revealed a malignant melanoma of 
the mixed-cell type (Fig. 1). The patient died of 
metastatic melanoma 18 months after enucleation. 

Case 2—A 55-year-old white man worked at the 





Fig. 1. (Albert and associates). Left, Low-power view showing melanoma extending from ciliary body to area 
posterior to the equator, with extensve retinal detachment and retinal degeneration overlying the tumor 
(hematoxylin and eosin, X5.6). Right, Higher power view of tumor showing epithelioid and spindle B type 
cells, with numerous cells having extensive lipid deposits in cytoplasms. appearing as empty spaces after 
preparation (hematoxylin and eosin, * 560). . 
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plant for 34 years (1941-1975). During that time, he 
had worked as an operator in various production 
areas, including hydrogenation and solvents. di- 
methylsulfate manufacture, small lots, and miscella- 
neous production. 

In May 1974, the patient had complained of a 
“wavy sensation” in the central vision in his right 
eye. Examination of the right eye showed an intra- 
ocular mass, and evidence of growth was observed on 
follow-up examinations during the subsequent year. 
The right eye was enucleated in March 1975. Patho- 


logic examination revealed a choroidal melanoma of 


the mixed-cell type (Fig. 2). The patient is alive and 
has shown no evidence of recurrence or metastases. 

Case 3—A 38-year-old white man worked at the 
plant for approximately six months during his late 
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teens in the early 1950s. He reported that he had 
worked in antifreeze production. Other pertinent 
occupational history included five years’ work as a 
machinist at another chemical plant. 

In April 1972, he had a history of progressive 
impairment of vision in his left eye for several years. 
Visual acuity was 6/6 (20/20) in his right eye; visual 
acuity in his left eye was hand motions. The right eye 
was unremarkable. Examination of the left eye 
showed neovascularization of the iris, anterior cham- 
ber inflammation, detachment of the sensory retina, 
and the presence of an orange-colored mass visible 
in the ocular fundus. A diagnosis of intraocular 
tumor was made and the eye was enucleated. Patho- 
logic examination showed a spindle B melanoma 
(Fig. 3). The patient has been followed up subse- 


Fig. 2 (Albert and associates) Left, Low-power view of tumor in eye enucleated in Case 2. Relatively flat, 
densely pigmented tumor is seen. Perforation on opposite side of globe is artifactitious (hematoxylin and eosin, 
x5.6). Right, Higher power view of epithelioid and spindle-shaped cells, composing the tumor (hematoxylin 
and eosin, X560). 
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Fig. 3 (Albert and associates). Left, Low-power view of whole globe in Case 3 showing large posterior pole 
melanoma detaching retina with dense proteinaceous subretinal exudate (hematoxylin and eosin, 5.6). 
Right, Higher power view of tumor seen in Case 3, showing clumped spindle B melanoma cells with 


moderately abundant cytoplasm, large nuclei, and numerous prominent nucleoli (hematoxylin and eosin, 
x560). 


quently without evidence of recurrence or metastatic 
disease. 

Case 4—A 6l-year-old white man worked at the 
plant for 20 years (1937-1957). His work assignments 
included work as a construction laborer, a janitor at 
the powerhouse, a general laborer throughout the 
plant, and a semiskilled laborer in the ammonia- 
alcohol plant. 

In June 1972 the patient had a two-month history 
of visual disturbance in the right eye and a one-week 
history of visual field loss in the same eye. Visual 
acuity was R.E. 6/30 (20/100) and L.E. 6/18 (20/60). 
Ophthalmoscopic examination of the right eye re- 
vealed a large, gray, bullous detachment of the 
neural retina in the upper nasal quadrant, extending 
from the periphery to the disk. An area beneath the 
detachment that did not transilluminate light was 
noted. The eye was enucleated, and pathologic 
examination showed a choroidal melanoma of the 
mixed-cell type underlying the detached retina. The 
patient died of adenocarcinoma of the stomach. 

Case 5—A 6l-year-old white man worked at the 
plant for 41 years (1936-1977). During that time, he 
worked briefly as a laborer in ammonia and antifreeze 
production and as a tinsmith-sheetmetal worker 
throughout the plant for 37 years. 

When examined during the on-site study in April 
1978, the patient gave a history of decreasing visual 


acuity and pain in his left eye. Medical history was 
unremarkable except for several years history of 
osteoarthritis. Ophthalmoscopic examination showed 
a lesion in the left posterior pole, which was believed 
to be a choroidal malignant melanoma. Subsequent 
to this examination, the patient sought further oph- 
thalmologic consultation and the eye was enucleated. 
Histologic examination revealed a diffuse malignant 
melanoma of the choroid composed predominantly of 
epithelioid cells (Fig. 4) with secondary retinal 
detachment and papilledema. 


RESULTS 

Results of the ophthalmologic survey 
at the plant—During the six weeks of the 
study, a total of 1,149 persons were 
examined. Of these, 591 were active 
plant employees (564 with 15 years or 
more of active service and 27 with less 
than 15 years of active service), 256 were 
retired plant employees, and 302 were 
nonindustrial worker participants. The 
percent participation by five-year groups 
among active plant employees eligible to 
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Fig. 4 (Albert and associates). Left, Relatively flat, infiltrative type of melanoma encircling optic nerve and 
resulting in extensive retinal detachment in enucleated eye from Case 5. Note extensive retinal detachment 
(hematoxylin and eosin, <5.6). Right, Distinctly epithelioid pattern of cells comprising tumor (hematoxylin 
and eosin, X560). 


participate (sexes and races combined) is this determination was made did not 
given in Table 1. Overall, 75.4% of active identify individuals by sex or race, so that 
workers eligible to participate (that is, further breakdown of percentage partici- 
those with 15 or more years of active pation by personal characteristics is not 
service) did so. Worker lists from which possible. However, based on our casual 


TABLE | 


PERCENTAGE OF PARTICIPATION IN OPHTHALMOL OGICAL SURVEY AMONG DUPONT BELLE PLANT ACTIVE 
EMPLOYEES ELIGIBLE TO PARTICIPATE”, BY FIVE-YEAR AGE GROUP (SEXES AND RACES COMBINED) 











Age Group No. of Employees* 
(yrs) Eligible to Participate 
<30 () 

30-34 2 
35-39 28 
40-44 44 
45-49 60 
50-54 126 
59-99 338 
60-64 150 

65+ 0 
Total 748 











Participation, 
g, 





*Fifteen years or greater of active service. This eligibility eriterion, chosen a priori, excluded from 


examination 970 employees with less than 15 years of active service. 
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observation, the worker population was 
almost exclusively white and, among 
hourly employees, male. Among the 
retired plant employees living in West 
Virginia, 256 out of 1,250 or 20.5%, 
participated. However, we do not have 
available the age, sex, or racial character- 
istics of the retired plant population to 
make a comparison of percent participa- 
tion similar to that for active employees. 
Of the 847 (591 + 256) plant participants, 
799 were white men, seven were non- 
white men, and 41 were white women. A 
breakdown by age of white male and 
female plant participants is given in 
Tables 2 and 3. 

Among the 302 nonindustrial worker 
participants, 193 were white men, ten 
were nonwhite men, 93 were white 
women, and six were nonwhite women. 
Because the nonindustrial worker partic- 
ipants used for comparison were volun- 
teers from diverse organizations, no as- 
sessment as to percentage participation 
telative to a target population can be 
made, as was done for active employees 
of the plant. The age breakdown for 
white male and female nonindustrial 
worker participants is given in Tables 2 
and 3. The duPont white male partici- 
pants tended to be older than the white 
male participants in the comparison 
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group, whereas white female duPont 
participants and comparison participants 
tended to be similar in age. 

The results of the ophthalmologic ex- 
aminations are summarized in Table 4 for 
all participants; both sexes and races are 
combined. The most striking findings 
included the following: 

1. A retired plant employee had a 
choroidal malignant melanoma (Case 5). 

2. One iris melanoma was clinically 
diagnosed in a plant employee. The 
patient said the lesion had been present 
before employment at the plant, and it 
had been recognized clinically as an iris 
melanoma for some time. This employee 
had initially declined the examination 
and came to our attention through the 
efforts of the plant medical department, 
who persuaded him to undergo at least 
examination of the anterior segment of 
his eye. This case is not discussed fur- 
ther. 

3. No choroidal melanomas were seen 
in the comparison population. 

4. The overall prevalence of partici- 
pants with conjunctival nevi (plant em- 
ployees 0.9%; nonindustrial workers 
0.7%) did not differ statistically signifi- 
cantly (P>.1) between participant 
groups. The overall prevalence of partic- 
ipants with iris nevi (plant employees 


TABLE 2 
SUMMARY BY AGE OF WHITE MALE PARTICIPANTS 


duPont Participants 


Total duPont 


Comparison Participants 


Total Comparison 


Age White Male White Male 

(yrs) No Participants, % No. Participants, % 
20-29 0 0 3 1.6 
30-39 37 4.6 22 11.4 
40-49 80 10.0 47 24.4 
50-59 338 42.3 69 35.8 
60-69 305 38.2 4] 21.2 
70-79 36 4.5 9 4.7 

80+ 3 0.4 2 1.0 
Total 799 193 
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TABLE 3 
SUMMARY BY AGE OF WHITE FEMALE PARTICIPANTS 


0 ee 


duPont Participants 





Total duPont 


Comparison Participants 





Total Comparison 


Age White Female White Female 
(yrs) No Participants, % No. Participants, % 
20-29 () 0 2 ae 
30-39 3 ‘ta 2 2.3 
40-49 8 19.5 12 12.9 
50-59 22 53:7 60 64.5 
60-69 8 19.5 12 12.9 
70-79 0 0 4 4.3 
80+ 0 0 l Li 
Total 4] 93 


20.6%; nonindustrial workers 33.1%) and 
choroidal nevi (plant employees 6.9%; 
nonindustrial workers 10.9%) was statis- 
tically significantly greater in the nonin- 
dustrial worker group than in the plant 
group, with race and sex combined 
(continuity corrected chi-square: iris 
nevi, P < .05; choroidal nevi, P < .05). 
Analysis of white men and women on an 
age-stratified basis showed the overall 
prevalence of iris nevi still to be statisti- 
cally significantly greater in the nonin- 
dustrial worker group than in the plant 
group, including both men and women. 
The prevalence of choroidal nevi among 
white men still was statistically signifi- 
cantly greater on an age-stratified basis, 


TABLE 4 


SUMMARY OF EYE FINDINGS IN BELLE PLANT AND 
COMPARISON POPULATIONS 


Belle Plant Comparison 
Population, Population, 
Finding %o %o 
Fundus within 
normal limits 57.8 58.5 
Choroidal melanoma 0.1 0 
Iris melanoma 0.1 0 
Choroidal nevi 6.9 10.9 
Iris nevi 20.6 oe | 
Conjunctival nevi 0.9 0.7 
Eyelid lesions 3.0 6.6 


in nonindustrial workers than in plant 
employees. However, among white 
women, the prevalence of choroidal nevi 
was not statistically different between 
groups when analyzed on an age- 
stratified basis. Only one conjunctival 
nevus (in a nonindustrial worker) and one 
iris nevus (in a plant employee) were 
found among nonwhite participants. No 
choroidal nevi were identified among 
nonwhite participants. We do not believe 
these findings warrant statistical compar- 
isons. 

Comparison of observed and expected 
number of choroidal malignant melano- 
mas in active and retired plant employees 
(1952-1978 )}—To compare the observed 
with the expected occurrence of a disease 
such as cancer, in which there may be a 
long time lapse between its initiation and 
its detection, it is generally expedient to 
count the number of cases of the disease 
occurring during a specific period of time 
among members of a cohort of individu- 
als who share some common antecedent 
factor, such as occupation. This observed 
number of disease occurrences is com- 
pared with the number expected to have 
occurred in that cohort over the same 
time period, were the cohort subject to 
the age-, sex-, race- and disease-specific 
rates of an appropriate referent popula- 
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tion. In the case of a rare disease, 
observed and expected numbers are 
generally compared by using a statistical 
test based on the Poisson distribution. 
Although the number of choroidal 
melanomas expected to occur among 
active and retired plant employees from 
1952 through 1978 was not directly de- 
terminable based upon data available to 
us, a reasonable estimate of the upper 
boundary of the expected number was 
calculated as follows: The cumulative 
age-stratified person years of observation 
for active and retired white male plant 
employees from January 1957 through 
June 1976 were obtained from an unpub- 
lished duPont Company study of cancer 
occurrence at the plant (M. O Berg, 
unpublished data). These had been de- 
termined by company epidemiologists by 
summing the yearly plant census of 
active and retired white male plant em- 
ployees, stratified by five-year groups. 
Person years of observation began in 
1957 because yearly plant census data 
had not routinely been compiled before 
that year, and ended in 1976, because 
that was the date of the report. Two sets 
of referent rates were chosen to calculate 
the expected number of choroidal mela- 
nomas for comparison to the observed 
number. The first set consisted of white 
male age-specific incidence rates for 
melanomas of the eye, orbit, and lacrimal 
gland obtained from the National Cancer 
Institutes Third National Cancer Sur- 
vey,’ classified in accordance with the 
1968 edition of the Manual of Tumor 
Nomenclature and Coding,’ and includ- 
ed morphologic codes 8723, 8733, 8743, 
8773, and 8783 (that is, malignant mela- 
noma, amelanotic melanoma, malignant 
lentigo, spindle cell melanoma, and ma- 
lignant blue nevus, respectively), and 
topographic codes 1900 through 1909 
inclusively (that is, the globe, orbit, and 
lacrimal gland). The second set consisted 
of age-specific incidence rates for ocular 
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melanoma obtained from the Connecti- 
cut State Tumor Registry (provided by 
John T. Flannery, Director, Connecticut 
Tumor Registry) by dividing the average 
(over the 20-year period 1957-1976) age- 
specific yearly occurrence of ocular mela- 
nomas among white male and female 
residents of Connecticut by the 1970 
age-specific white (male and female) 
population distribution of the state of 
Connecticut. The ocular melanoma inci- 
dence rates of the state of West Virginia 
were not used as referent rates. Although 
a state central cancer registry had com- 
piled statistics from 1957 onward, ocular 
tumors had been under-reported to the 
registry. For example, of 30 ocular mela- 
noma deaths identified by reviewing all 
death certificates from 1960 through 
1976 for individuals within West Virginia 
whose death was attributed nosologically 
to cancer of the eye, 17 of these 30 ocular 
melanoma deaths had not been reported 
to and were therefore unknown by the 
West Virginia Central Cancer Registry 
(A. B. Smith and E. Egan, unpublished 
data). 

The expected number of ocular mela- 
nomas among plant white male employ- 
ees from January 1957 through June 1976 
was calculated by multiplying the cumu- 
lative age-stratified person years of ob- 
servation by the appropriate age-specific 
referent incidence rates and summing 
over the age strata (Table 5). Because we 
do not have access to plant census data 
for the years 1952 through 1956 and 1976 
through 1978, the overall expected oc- 
currence of ocular melanoma from 1952 
through 1978 was estimated by extrapo- 
lation from the period 1957 through 1976 
to the period 1952 through 1978 by 
multiplying by 1.38, a weighting factor 
that represents the number of years from 
1952 through 1978 divided by the num- 
ber of years from January 1957 through 
June 1976. The resulting expected num- 
ber of ocular melanomas among plant 
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active and retired employees was then 
compared to an observed number of four 
cases (Cases 1, 2, and 4 among active 
employees, and Case 5 in a retired 
employee). Case 3 was not directly com- 
parable because the duPont data base 
excluded person years of observation 
among short-term terminated employ- 
ees. 

Based on National Cancer Institute 
incidence rates, the expected number of 
ocular melanomas occurring among the 
plant’s white male employees from Janu- 
ary 1952 through December 1978 was 
1.11 (expected number of ocular melano- 
mas in plant employees equals expected 
number of ocular melanomas | National 
Cancer Institute rates] multiplied by the 
weighting factor, or, 1.11 = 80,676.5/ 
100,000 [from Table 5] x 1.38 [as ex- 
plained previously]). Based on Connecti- 
cut Tumor Registry incidence rates, the 
expected number of ocular melanomas 
occurring among plant employees was 
0.87. A Poisson distribution was used to 
compare the expected numbers of ocular, 
melanomas with the observed number of 
melanomas.’ Given a Poisson distribution 
with a mean (or expected) value of 1.11 
(National Cancer Institute referent rate), 
the cumulative probability of observing 
greater than three events (that is, four 
or greater events) is 1 — P (observed < 3) 
= ] — 0.974 = 0.026. Similarly, the prob- 
ability of observing greater than 
three events (four or more events) using 
Connecticut Tumor Registry referent 
rates to derive an expected value of 
0.87 (62,746.0/100,000 [from Table 5] 
multiplied by 1.38, as explained 
previously) is 0.013. Thus, the probabil- 
ity of observing four ocular melanomas 
among plant white male employees 
is less than 5% (that is, P < .05); the 
probability level that is generally 
chosen to represent statistical signif- 
icance. 

The expected and observed numbers 
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of ocular melanomas, as outlined previ- 
ously, were not determined from precise 
enumerations either of the cumulative 
person years of observation among plant 
employees or of the total number of cases 
that may be presumed to have occurred. 
Therefore, it is important to consider 
possible biases in the determination of 
both figures to see if the estimates of 
expected and observed are likely to be 
over- or underestimates of the true, but 
probably unknowable numbers. 

THE OBSERVED—The primary surveil- 
lance system for identifying cancer cases 
among living individuals at the plant was 
based on data submitted to the compa- 
ny through claims filed on employees 
covered by the company-sponsored 
group health and accident program. This 
program covers active employees alone, 
and thus, a surveillance system based 
upon it would be unlikely to uncover 
cases occurring among terminated (such 
as Case 3) or retired (such as Case 5) 
employees. The finding of Cases 3 and 5 
was thus serendipitous, the former be- 
cause of alert physicians at the National 
Institutes of Health, and the latter be- 
cause the individual volunteered to par- 
ticipate in our ophthalmologic survey. 
We have virtually no information on the 
994 retired employees living in West 
Virginia who did not participate, not to 
mention the retired employees who may 
have died without mention anywhere, 
except for their private ophthalmologist's 
records, of possible eye problems. 
Therefore the observed of four (Cases 1, 
2, 4, and 5; Case 3 is excluded as 
mentioned previously) is likely to be a 
conservative underestimate of the true 
occurrence. 

THE EXPECTED—This was estimated 
by applying age-specific referent popula- 
tion rates to the cumulative person years 
of observation of the plant population. 
The National Cancer Institute's referent 
rates that were used included melanomas 
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(all cell types) of all structures of the 
globe, as well as the orbit (including 
connective tissue, fatty tissue, subcuta- 
neous tissue, and extraocular muscles) 
and the lacrimal gland. Our studies have 
dealt solely with malignant melanomas of 
the choroid. Therefore, the National 
Cancer Institute rates are an overesti- 
mate of the rates most appropriate for 
direct comparison with our observations. 
Any expected number derived based on 
these rates must be an overestimate of 
the true number; hence, another conser- 
vative estimate. Additionally, were we to 
have referent rates for melanomas of the 
uveal tract alone, this would still be an 
overestimate of the appropriate rates, 
because between 7 and 21.5% of ocular 
malignant melanomas are nonchoroidal 
(that is, iris or ciliary body) in origin.* 
The necessity to extrapolate from the 
period of 1957 through June 1976 to the 
period of 1952 through 1978 introduces a 
possibility of error that is more difficult 
to estimate, but the result is still proba- 
bly a conservative estimate. There were 
about 3,500 employees in 1952, includ- 
ing a larger number of older workers who 
were hired during World War II. The 
work force was reduced by attrition until 
1973 when hiring to replace retired 
workers was resumed. Thus, for the 
period 1952 through 1957 the work force 
was older and larger than now, but the 
retired group was correspondingly small- 
er. Because incidence increases with 
age, and in this relatively static popula- 
tion of workers, the age of the population 
increased with time (that is, the average 
age was low in 1952 and high in 1976), 
the estimated incidence would tend to be 
enlarged during the base period of 1957 
through 1976 so that extrapolation would 
overestimate the total number of cases 
for five years (1952-1956) and underesti- 
mate the expected for 2% years (June 
1976-1978). 


Statistically, our estimates of expected 
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and observed melanomas are both con- 
servative and tend to inflate the true 
expected and to decrease the true ob- 
served melanomas. That our data remain 
statistically significant despite these bi- 
ases, supports the hypothesis of greater 
than expected occurrence of this tumor 
among the plant employees. We have 
not gone through similar explana- 
tion for the Connecticut Tumor Reg- 
istry-derived referent rates, because the 
expected number based on these rates 
was even less than the expected number 
based on National Cancer Institute rates. 

West Virginia Central Cancer Registry 
data—Despite the evidence of under- 
reporting of cases of ocular melanomas to 
the West Virginia Central Cancer Regis- 
try, we compiled available data to deter- 
mine if the reporting rate was greater 
than or less than the referent rates cited 
previously, and to compare reporting 
within Kanawha County to the state as a 
whole. 

The average annual reporting rate of 
ocular melanoma in West Virginia from 
1957 through 1976 was 0.25/100,000 
based on 1970 population figures. An 
analysis of cases by county revealed the 
greatest number of reported cases that 
occurred in Cabell County (in which the 
city of Huntington is located). The annu- 
al reporting rates for Cabell County, 
Kanawha County, and West Virginia 
exclusive of Cabell and Kanawha Coun- 
ties were 0.795/100,000; 0.28/100,000, 
and 0.234/100,000, respectively. Thus, 
the reporting rate for Kanawha County 
did not largely differ from that of West 
Virginia as a whole and was less than the 
incidence rates used by us in determin- 
ing the expected number of ocular mela- 
nomas at the plant. 

Exposure of plant employees to chemi- 
cals with known or suspected carcino- 
genic potential—On the basis of informa- 
tion made available by duPont, it was 
learned that the chemical manufacturing 
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facility at which these men worked used 
a variety of organic chemicals with 
known or suspected carcinogenic poten- 
tial. A review of the list of raw materials 
and products showed 13 substances to be 
on the list of suspected carcinogens 
compiled by the National Institute for 
Occupational Safety and Health. A varie- 
ty of secondary amine compounds were 
present that are believed possibly to 
form nitrosamine compounds either in 
air or in water. Of the substances listed, 
65% were not covered by Occupational 
Safety and Health Administration stan- 
dards, including two suspected carcino- 
gens. 

With regard to specific exposures of 
employees in Cases 1 to 5, exposure 
histories are incomplete, and information 
on exposure or possible exposure to 
multiple agents is incomplete. Conse- 
quently, we believe it inappropriate to 
attempt to discuss specific chemical ex- 
posures at this time. 


DISCUSSION 


As a result of our investigations, we 
documented a total of five cases of cho- 
roidal malignant melanoma occurring 
among present or former workers of the 
duPont Belle, West Virginia, plant from 
1952 through 1978. In all of the cases the 
involved eye was enucleated, and histo- 
pathologic confirmation of the diagnosis 
was made. Based on estimation of ex- 
pected melanomas the occurrence was 
statistically significantly greater than ex- 
pected. 

In terms of the self-reported medical 
histories obtained during our field study 
at the plant, a greater self-reported 
history of cancer (all sites combined) 
among those participants was recorded 
that was significantly greater than the 
comparison group (.01 < P < .025) on an 
age-stratified basis. Also, from the self- 
reported medical history of certain skin 
conditions (moles that have appeared, 
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changed, or been surgically removed; 
and skin surgery), both groups were 
comparable. This indicates that there 
was apparently not a higher rate of 
cutaneous melanoma in the plant em- 
ployees. 

These five cases of choroidal melano- 
ma occurring in active and pensioned 
plant employees appear to us to be 
striking, particularly because three of 
these cases (Cases 1, 2, and 3) were 
diagnosed in a 25-month period (April 
1972 through May 1974) and four cases 
(excluding Case 4, which was diagnosed 
in 1952) occurred within a 72-month 
period. These findings indicate that 
there may be a large increase over the 
expected number for the overall period 
of observation, particularly because 
choroidal melanoma occurs rarely. 
Choroidal melanomas have an age-ad- 
justed (to the 1970 United States popu- 
lation) annual incidence in the United 
States of 6/100,000 population among 
whites and 0.7/100,000 population 
among blacks. !°! Worldwide, the annual 
age-adjusted (to the world standard pop- 
ulation as described by Doll and associ- 
ates?) incidence is reported to range 
from 2/100,000 among certain Asian 
countries to 10/100,000 among the Scan- 
dinavian countries.* Such disparities 
may be related to differences in ascer- 
tainment and reporting presumed to 
exist between countries, with relatively 
more complete reporting occurring 
among the Scandinavian countries. Ma- 
lignant melanomas of the choroid and 
ciliary body, however, constitute the 
most common primary intraocular tumor 
in adults. 

To the best of our knowledge, the 
present study represents the first report- 
ed association between an occupation 
and an increased risk for ocular melano- 
mas. The cause of these neoplasms is not 
known. As noted previously, the possi- 
bility of exposure to multiple agents and 
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incomplete exposure histories, one or 
more specific carcinogens, or common 
job assignments cannot be implicated. 
However, melanomas have been in- 
duced in laboratory animals by chemical 
agents. One of us (D.M.A.) has induced 
melanomas in rats by the intravitreal 
injection of nickel subsulfide (unpub- 
lished data). Benson'® reported intra- 
ocular tumor development in rats after 
orally administered ethionine and N-2- 
fluorenylacetamide. Patz, Wulff, and 
Rogers'® produced fibrosarcomas of the 
choroid in rats by intraocular introduc- 
tion of methylcholanthrene. In dogs, 
ocular melanomas have been produced 
by radium.” 

The pathogenesis of ocular melanomas 
is not well understood. It has long been 
believed that pre-existing choroidal nevi 
may undergo malignant change into mel- 
anomas, although the evidence for this 
hypothesis is largely presumptive. !*2° In 
the on-site study, however, the overall 
percentage of participants with iris nevi 
and choroidal nevi was significantly high- 
er in the nonindustrial workers (compari- 
son group) than in the plant workers. The 
significance of this finding is not clear. 

One important aspect that should be 
noted with regard to Case 3 is that the 
patient was only 38 years old at the time 
of diagnosis of his tumor. On the basis of 
the history of progressive loss of vision 
over several years, this tumor was proba- 
bly present for many years before diag- 
nosis. Choroidal melanoma is frequently 
a neoplasm of the seventh or eighth 
decade. The average age at diagnosis is 
56 years.* It occurs rarely in the younger 
age groups; the approximate annual inci- 
dence in the 35- to 44-year age group is 
0.2/100,000 population.* It has long 
been stressed that when cases of rarely 
occurring tumors are documented among 
relatively young persons, an occupational 
or environmental exposure should at 
least be considered.?! Moreover, the 
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relatively short length in Case 3 of 
employment does not exclude an envi- 
ronmental cause, because several studies 
have indicated that relatively short expo- 
sures (for example, six months to one 
year) may appreciably increase the risk of 
cancer.** In a study of occupation and 
cancer of the lower urinary tract, it was 
concluded that the duration of occupa- 
tional exposure adequate to increase the 
risk for cancer was less than two years. 


SUMMARY 


In five patients with choroidal melano- 
ma occurring among present or former 
workers of the duPont Belle, West Vir- 
ginia, plant the involved eye was enucle- 
ated and histopathologic confirmation of 
the diagnosis was made. This represents 
a statistically significantly greater than 
expected occurrence of choroidal mela- 
nomas in the white male study popula- 
tion. 
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Neovascular (hemorrhagic) glaucoma 
responds poorly to both medical and sur- 
gical management, and is considered to 
be one of the most difficult forms of 
glaucoma to control.! In neovascular 
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glaucoma fibrovascular tissue grows over 
the surface of the iris and trabecular 
meshwork. This growth results in marked 
impairment of outflow facility and in- 
creased intraocular pressure (IOP). Stan- 
dard filtering surgery in neovascular glau- 
coma is particularly unsuccessful because 
of proliferation of fibrovascular tissue, 
closure of the sclerostomy site, and scar- 
ring of the filtering bleb. 

A unidirectional and pressure-sensitive 
glaucoma valve implant described in 
1976? has been modified for use in eyes 
with neovascular glaucoma. We describe 
our experience with the valve implant in 
42 eyes with neovascular glaucoma. 


MATERIAL AND METHODS 


Valve implant—The glaucoma valve 
implant (Fig. 1) consisted of the follow- 
ing three major components: 

1. An open Supramid tube with an out- 
side diameter of 0.58 mm and an inside 
diameter of 0.38 mm. This tube was ap- 
proximately 10 mm in length and was cut 
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Fig. 1 (Krupin and associates). Glaucoma valve 
implant consists of (1) an open Supramid tube that is 
placed into the anterior chamber; (2) a Silastic tube 
that contains a pressure-sensitive and unidirectional 
valve (arrow); and (3) Supramid sidearms. 





at the time of surgery to extend 1 to 4mm 
into the anterior chamber. 

2. A Silastic tube that was attached at a 
160-degree angle to the Supramid tube: 
The end of the Silastic tube was sealed 
and contained horizontal and vertical 
slits that functioned as a pressure-sensi- 
tive and unidirectional valve. Manomet- 
ric testing indicated an opening pressure 
between 11 and 14 mm Hg with a closing 
pressure of 1 to 2 mm Hg lower. The 
Silastic portion extended 2 to 3 mm pos- 
terior to the corneoscleral limbus and was 
covered with a partial thickness scle- 
ral flap during surgery. 

3. Two horizontal Supramid sidearms 
were cemented to the implant. The side- 
arms were sutured to the sclera at the 
anterior chamber entry site to prevent 
posterior migration of the implant. 

Surgical procedure—Surgery was per- 
formed under local anesthesia (retrobul- 
bar and eyelid blocks) using an operating 
microscope. An eyelid speculum was in- 
serted and a superior rectus muscle bridle 
suture was placed. A conjunctival flap 
was prepared 6 to 8 mm from and parallel 
to the corneoscleral limbus superiorly. 
The flap was turned down over the cornea 
to expose the surgical corneoscleral lim- 
bus. Cautery was applied to episcleral 
vessels. A 5- to 6-mm square limbal based 
scleral flap, one half to two thirds of the 
scleral thickness was made. The scleral 
lamellar flap was dissected into clear cor- 
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Conjunctival flap 


} / Anterior Chamber Entry 





Fig. 2 (Krupin and associates). Entry wound for 
the i in valve is made in clear cornea, parallel 
to the plane of the iris. A mattress fixation suture is 
passed across the entry wound. 


nea (Fig. 2). Entry into the anterior cham- 
ber was made in clear cornea either with a 
No. 55 Beaver keratome or a razor blade 
knife. This incision was parallel to the 
plane of the iris and 2.5 mm in length. An 
iridectomy was performed only if the iris 
entered the wound. 

A double-armed 9-0 nylon or polypro- 
pylene suture was used for valve fixation. 
In most cases this was passed across the 
entry wound from the corneal side to the 
scleral side in a mattress fashion (Fig. 2). 
An alternative method was to place the 
mattress suture across the wound from 
within the lamellar bed. In either method 
the two ends of the suture exited on the 
scleral side 1 mm posterior to the entry 
incision (Figs. 2 and 3A). 

The Supramid end of the autoclave 
sterilized valve implant was attached to a 
No. 27 hypodermic needle and was irri- 
gated with balanced salt solution. The 
Silastic valve end of the implant was 
manipulated with smooth forceps to as- 
sure proper setting of the valve flaps. The 
implant was removed from the hypoder- 
mic needle and placed on a sterilized 
wood blade. The Supramid tube was fix- 
ated and cut to a length of 2 to 4 mm (from 
the sidearms) with a surgical blade. The 
exact length was dependent upon the sta- 
tus of the particular eye and selected to 
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Fig. 3 (Krupin and associates). (A) Glaucoma 
valve implant in place with the two sides of the 
fixation suture behind the sidearms. (B) The fixation 
suture is tied posterior to the sidearms and over the 
top of the implant. The interrupted sutures for 
closure of the scleral flap are recessed approximately 
0.5 mm inward from the corners of the scleral bed. 
(C) Scleral flap closure. 


allow the open end of the Supramid tube 
to extend 1 to 4 mm into the anterior 
chamber (Fig. 4). The open end rested in 
the anterior chamber without contacting 
the iris or cornea. The mattress suture was 
passed under and tied posterior to the 
sidearms, over the top of the implant (Fig. 
3A and B). This suture stabilized the 
device, prevented posterior migration, 
and closed the incision. The scleral flap 
was closed over the Silastic tube with two 
interrupted 9-0 nylon or polypropylene 
sutures. The two corners of the scleral 
flap were recessed approximately 0.5 mm 
inward from the corners of the scleral bed 





Fig. 4 (Krupin and associates). Supramid part of 
implant extends 1 to 4 mm into the anterior chamber 
without contacting the iris or cornea. 
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in order to prevent pressure of the scleral 
flap on the implant (Fig. 3B and C). The 
conjunctiva was closed with a running 
suture. 

Postoperative therapy included atro- 
pine 1% administered topically twice 
daily and dexamethasone 0.1% or pred- 
nisolone 1.0% acetate administered topi- 
cally four to six times daily for six to ten 
weeks. Corticosteroids were administered 
topically as needed for the marked post- 
operative inflammatory response seen in 
eyes with neovascular glaucoma. Ocular 
massage was initiated whenever the IOP 
increased to over 15 mm Hg. 


RESULTS 


We performed the filtering valve im- 
plant procedure in 42 eyes with neovas- 
cular glaucoma. In all eyes neovascular- 
ization was actively involving the entire 
iridocorneal angle with 360 degrees of 
synechiae or fibrovascular closure. The 
implant could not be used in two eyes 
because of diffuse bleeding from the 
scleral dissection and iridectomy. The 
mean age of the remaining 40 patients 
was 49.0 + 15.2 (+ S.D.) years (range, 19 
to 68 years). Eight patients were black 
and 32 were white. Twenty-two patients 
were male. Rubeosis iridis was associated 
with diabetes mellitus in 22 eyes, central 
retinal vein occlusion in 12 eyes, chronic 
ocular inflammation in three eyes (one 
eye with Fuchs’ heterochromic iridocy- 
clitis), retrolental fibroplasia in two eyes, 
and Leber’s miliary aneurysms in one eye. 
Preoperative IOP ranged between 36 and 
72 mm Hg (mean, 52.7 + 11.4 mm Hg) 
while combinations of topically adminis- 
tered epinephrine and pilocarpine, and 
orally administered acetazolamide were 
used. Most patients were also treated with 
topically administered corticosteroids be- 
fore surgery. 

Intraocular pressure could be main- 
tained at = 24 mm Hg postoperatively in 
27 of the 40 eyes (68%) with a mean 
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TABLE 1 
FAILURES WITH FILTERING VALVE IMPLANT 











Complication No. of Eyes 
External bleb scarring 1] 
Posterior valve migration l 
Flat anterior chamber l 





follow-up of 13.8 + 3.9 months (range, 
eight to 21 months). Seventeen of these 40 
eyes (43%) required no medication and 
had a mean IOP of 17.0 + 4.8 mm Hg 
(range, 8 to 24 mm Hg, 14.1 + 3.8 months’ 
duration). In ten eyes medical therapy 
was required (topically administered epi- 
nephrine and timolol, and orally adminis- 
tered acetazolamide), which resulted in 
a mean postoperative IOP of 17.7 + 
4.1 mm Hg (range, 10 to 24 mm Hg, 
13.5 + 4.4 months’ duration). 

The glaucoma valve implant failed to 
keep IOP below 24 mm Hg in the remain- 
ing 13 of the 40 eyes (32%) (Table 1). 
Failure resulted from external bleb scar- 
ring in 11 eyes. In five of these eyes there 
was melting of the scleral flap with visu- 
alization of the Silastic valve portion of 
the implant beneath the conjunctiva. 
However, two eyes with a functioning 
procedure also had scleral flap melting. 
Surgery was unsuccessful in one of the 
two eyes with retrolental fibroplasia be- 
cause of a flat anterior chamber and in the 
other because of external scarring. Failure 
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occurred in one eye with persistent ocular 
inflammation secondary to a dislocated 
lens nucleus in the vitreous. 
Complications associated with the fil- 
tering valve implant are presented in 
Table 2. Fibrovascular growth was visi- 
ble around the base of the anterior cham- 
ber Supramid tube. In two eyes tissue 
growth advanced to occlude the anterior 
chamber opening of the tube. Argon laser 
treatment effectively eliminated this tis- 
sue in both cases. One of these eyes was 
subsequently controlled, but in the oth- 
er eye the valve migrated posteriorly 
and had to be removed. Postoperative 
hyphema that cleared spontaneously oc- 
curred in eight eyes. One eye developed a 
postoperative ciliochoroidal detachment 
that was drained. External erosion of the 
valve portion of the device through the 
conjunctiva occurred in one eye. This 
patient had Fuchs’ heterochromic irido- 
cyclitis. The IOP was controlled and the 
eye has remained free of inflammation. 


DISCUSSION 


The results of medical treatment of eyes 
with rubeosis iridis and neovascular glau- 
coma is often unsatisfactory. Topically 
administered corticosteroids and cyclo- 
plegics may relieve ocular discomfort, but 
do not control the glaucoma.? Topically 
administered miotic therapy generally 
does not lower IOP and may cause in- 
creased ocular inflammation and pain. 
Intraocular pressure may be decreased 


TABLE 2 
COMPLICATIONS ASSOCIATED WITH FILTERING VALVE IMPLANT 


Complication 


Scleral flap melting 

Tissue growth around implant 
Hyphema 

Ciliochoroidal detachment 

External erosion through conjunctiva 


Procedures 
Functioning Failed 
(No.) (No.) 
5 2 
l l 
6 2 
l i 
l —_ 
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in some eyes with systemic carbon- 
ic anhydrase inhibitors, and topically 
administered epinephrine and timolol. 
However, medical glaucoma therapy ulti- 
mately fails in most cases because of 
progressive closure of the angle with fi- 
brovascular tissue. 

Rubeosis iridis may result from chronic 
ocular ischemia.*> Retinal photocoagula- 
tion by eliminating ischemic retinal tis- 
sue May cause a regression of iris neovas- 
cularization.®® In some eyes before there 
is heavy fibrovascular involvement of the 
angle or formation of peripheral anterior 
synechiae, panretinal photocoagulation 
may also reduce IOP. However, recur- 
rence of iris and angle neovascularization 
often occurs. Direct argon laser treatment 
(goniophotocoagulation) of angle neovas- 
cularization also may be effective before 
the angle is closed by synechiae.!° Once 
neovascular glaucoma with angle closure 
is established, both panretinal photocoag- 
ulation and goniophotocoagulation are 
usually ineffective. Regression of iris 
neovascularization in diabetic angiop- 
athy has been reported after adrenalec- 
tomy,!! hypophysectomy,!? and pituitary 
stalk section.!? These radical methods 
have many undesirable side effects and 
are rarely used. 

Cyclocryotherapy is sometimes useful 
in lowering IOP and relieving pain in 
neovascular glaucoma.!*!5 However, the 
procedure does nothing to open the oc- 
cluded angle and improvement is often 
only temporary. Cyclocryotherapy may 
be associated with a high incidence of 
complications including cataract forma- 
tion, anterior segment necrosis, blind- 
ness, and phthisis bulbi.!®!7 In a recent 
series of neovascular glaucoma subject- 
ed to a cyclocryotherapy, 24 of 41 eyes 
(58.5%) lost light perception.!® Although 
cyclocryotherapy may relieve the pain of 
neovascular glaucoma, the high incidence 
of serious complications limits its useful- 
ness in eyes with visual potential. In 
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blind, painful eyes ocular comfort can 
also be achieved by retrobulbar alcohol 
injection!® or enucleation. 

The results of routine filtration surgery 
are disappointing in eyes with neovascu- 
lar glaucoma.! Either prolonged postop- 
erative inflammation or continued growth 
of fibrovascular tissue often closes the 
filtering site. A modified trabeculectomy 
using bipolar cauterization to the iris, 
sclerostomy site, and ciliary process- 
es may provide improved surgical results 
(J. Herschler, M.D., unpublished data, 
1979). 

Molteno, Van Rooyen, and Bartholo- 
mew”? describe the use of an implant in 
12 eyes with neovascular glaucoma. This 
device consists of a silicone rubber tube 
that is placed into the anterior chamber. 
The tube extends 16 mm posterior to the 
corneoscleral limbus where it is attached 
to a thin circular acrylic episcleral plate. 
The plate is 13 mm in diameter and 
attached to the sclera. They reported 
success (pain-free and IOP less than 
30 mm Hg) in all 12 eyes. 

In the present series the filtering valve 
implant procedure was successful in 27 
(68%) of 40 eyes with advanced neovas- 
cular glaucoma, that is, eyes having 360 
degrees of angle closure by synechiae or 
fibrovascular tissue. This is encouraging 
considering the poor success and compli- 
cations associated with other available 
modes of therapy. In the original design 
of the valve implant the anterior chamber 
Supramid tube rests in the iridocorneal 
angle.2 The present modified implant op- 
eration places the Supramid portion of 
the valve implant into the anterior cham- 
ber. Thus, the effective opening of the 
sclerostomy is placed away from the irid- 
ocorneal angle. Although growth of fibro- 
vascular tissue occurs around the base of 
the implant in the angle, this rarely ex- 
tends to the open end (only two eyes in 
the present series). The long Supramid 
tube appears to reduce the occurrence of 
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sclerostomy closure and surgical failure. 
However, the valve implant does not 
eliminate external scarring of the bleb. 
This is still a major postoperative prob- 
lem and requires corticosteroid therapy 
and the use of ocular massage. The valve 
implant is an alternative surgical proce- 
dure for achieving IOP control in eyes 
with neovascular glaucoma and visual 
potential. A randomized clinical study 
comparing the valve implant and the 
modified bipolar cautery trabeculectomy 
is presently being conducted. 


SUMMARY 


We performed filtration surgery with a 
unidirectional, pressure-sensitive valve 
implant in 40 eyes with neovascular 
glaucoma. The device consisted of an 
open Supramid tube (outside diameter 
0.58 mm, inside diameter 0.38 mm) sealed 
to a Silastic tube with a slit valve. The 
Supramid tube was inserted at the cor- 
neoscleral limbus 1 to 4 mm into the an- 
terior chamber and the Silastic portion 
was located under a lamellar scleral 
flap. Twenty-seven of 40 eyes (68%) had 
a postoperative IOP = 24 mm Hg with a 
mean follow-up of 13.8 months. Ten of 
these 27 eyes required postoperative med- 
ical therapy to achieve this level of IOP 
control. The glaucoma valve implant 
failed to return IOP to normal in 13 of the 
40 eyes (32%), 11 of these as a conse- 
quence of scarring of the external bleb. 
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LIMBAL PNEUMATONOMETRY 


JULIANNA M. BREITFELLER, M.A., AND DAVID L. KROHN, M.D. 


New York, New York 


Tonometry on deformed or edematous 
corneas is inaccurate with commonly used 
methods including Schigtz and Gold- 
mann applanation. In such diseased eyes, 
accurate pressure measurements may be 
especially critical for effective manage- 
ment. However, distortion from scarring 
or edema may leave the juxtalimbal area 
and corneoscleral limbus relatively nor- 
mal. Even if only a single quadrant re- 
mains relatively disease-free, limbal or 
paralimbal corneal tonometry will have 
clinical value, provided the method is 
sufficiently accurate. Additionally, appli- 
cation of an instrument to an epithelial 
surface weakened by disease is avoided. 

This study was designed to test the 
reliability of measurements made at the 
corneoscleral limbus of normal corneas 
with the Langham pneumatonograph!? 
relative to conventional Goldmann to- 
nometry at various pressures, 


MATERIAL AND METHODS 


Intraocular pressures in Bellevue Hos- 
pital Eye Clinic patients were tested on 
the same visit by Goldmann applanation 
and by the pneumatonograph applied to 
the central cornea and the limbal area 
with the patient in both sitting and supine 
positions. Topical proparacaine anesthe- 
sia was used throughout the testing peri- 


From the Glaucoma Service, Department of Oph- 
thalmology, New York University Medical Center, 
New York, New York. This study was supported in 
part by Grants CA 18705 and EY 02428 (Dr. Krohn), 
from the National Institutes of Health, U.S. Public 
Health Service. Presented in part at the Annual 
Meeting of the Association for Research in Vision 
and Ophthalmology, Sarasota, Florida, April 30, 
1979. 

Reprint requests to D. L. Krohn, M.D., Depart- 
ment of Ophthalmology, New York University Med- 
ical Center, 550 First Ave., New York, NY 10016. 


od. Limbal pneumatonograph measure- 
ments were made with the 5-mm diameter 
sensor tip bisected by the apparent corneo- 
scleral limbus. In older eyes, the ana- 
tomic transition at the corneoscleral lim- 
bus was sometimes obscured by senility 
changes, so that some variation in posi- 
tioning was inevitable. In such cases, the 
most apical edge of the sensor tip rested 
on clear cornea. Placement variation was 
estimated to be no more than 1.5 mm from 
one eye to the other. 

In order to expand the range of pres- 
sures, both glaucomatous and nonglauco- 
matous eyes were measured. Of 131 eyes 
examined, 58 (44%) were known to have 
glaucoma in various phases of treatment, 
but none had corneal disease, edema, or 
previous surgery. The patients ranged in 
age from 15 to 84 years, the average age 
was 50 + 18 (S.D.) years, and 37 (55%) 
were female. The order of measurement 
was as follows: Goldmann applanation; 
pneumatonograph, sitting-center; pneu- 
matonograph, sitting-limbal. The patient 
then assumed a supine position. After a 
minimum of two minutes, pneumatono- 
graph supine-center was followed by 
pneumatonograph = supine-limbal. Al 


TABLE 1 


MEANS AND STANDARD DEVIATIONS FOR VARIOUS 
MODES OF IOP MEASUREMENTS 


Mean 
Measurement CARA 
Mode (mm Hg) (mm Hg) 

Goldmann applanation 17.1 4.7 
Pneumatonograph 

Sitting-center 18.4 4.5 

Sitting-limbal 19.2 4.9 

Supine-center 20.0 4.4 

Supine-limbal 20.1 4.8 
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TABLE 2 
TWO-TAILED, PAIRED SAMPLE t-TEST FOR DIFFERENCES IN MEANS* 











Comparison Between Modes Mean Difference 5. D. P 

of IOP Measurement (mm Hg) (mm Hg) Value 
Goldmann minus PTG, sitting, center -1.3 1.8 <.001 
Goldmann minus PTG, sitting, limbal —2.1 2.6 <.001 
Goldmann minus PTG, supine, center —2.9 2.2 <.001 
Goldmann minus PTG, supine, limbal —3.0 2.8 <,001 
PTG, sitting (center minus limbal) —0.8 25 <.001 
PTG, supine (center minus limbal) —0.1 2.9 >.50 





*PTG designates pneumatonograph. 
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Fig. 1 (Breitfeller and Krohn). Relationship between applanation and pneumatonomet- 
ric (center, sitting) IOP measurements. Plot of paired measurements on the same eye: 
the number of dots within a circle indicates the number of values with the same 
coordinates; the solid straight line is the regression; the dotted lines are the 95% 
confidence limits for the prediction of Goldmann from pneumatonograph (PTG) 
(inverse prediction); the dashed line has a slope of 1 anda unit Y-intercept, representing 
values predicted by use of the Clinical Correlation Estimator for the relationship 
depicted. Histogram: the frequency distribution of the difference between the pneuma- 
tonograph and the applanation values in the same eye. Note the correspondence between 
the value of maximum frequency and the Clinical Correlation Estimator ( Y-intercept of 
the dashed line). 
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Fig. 2 (Breitfeller and Krohn). Relationship between applanation and pneumatonomet- 
ric (limbal, sitting) IOP measurements (See Figure 1 for explanation). 


Goldmann and pneumatonograph meas- 
urements were made by the same prac- 
ticed examiner, but the pneumatonograph 
tracings were evaluated by a different 
investigator. A value was given for each 
tracing and none were discarded so that 
the worst case potential for variation was 
deliberately maximized. Each measure- 
ment was made without repetition. 
Additionally, in a separate series of 65 
eyes, pressure values for pneumatono- 
graph measurements over the conjunc- 
tiva-sclera were recorded with the patient 
in the sitting position directly after 


Goldmann applanation in the same eye. 
In these examinations, the corneal ex- 
tremity of the pneumatonograph sensor 
tip was 2 mm or more from the apparent 
corneoscleral limbus. 
Statistical treatment: 

1. For the determination of the relation 
between the various pneumatono- 
graph and the Goldmann measure- 
ments, the following statistical 
methods were applied to the data: 

A. two-tailed, paired sample t- 
test; 
B. regression analysis; 
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Fig. 3 (Breitfeller and Krohn). Relationship between applanation and pneumatono- 
metric (central, supine) IOP measurements (See Figure 1 for explanation). 


C. frequency distribution for the 2. Limbal pneumatonograph measure- 
difference between measure- ments were compared to central cor- 
ments; neal pneumatonograph measure- 

D. calculation of inverse predic- ments, both in sitting and supine 
tion limits. positions, by application of the same 

For this statistical treatment, the statistical methods as outlined. 


Goldmann values were taken as the 
independent variable and so as- 
sumed to be the true intraocular In the separate series of 65 eyes 
pressure. The inherent variation of pneumatonograph conjunctival-scleral in- 
the Goldmann measurements (as traocular pressure measurements were, in 
contrasted with direct manometry)is all cases, higher than those made with the 
therefore artifactually attributed to Goldmann instrument in the same eye. 
the pneumatonometric method in For this series, the mean Goldmann value 
this analysis. was 20.1 mm Hg (5.8 S.D.), whereas that 
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Fig. 4 (Breitfeller and Krohn). Relationship between applanation and pneumatono- 
metric (limbal, supine) IOP measurements (See Figure | for explanation). 


for pneumatonograph scleral measure- 
ments was 35.5 mm Hg (10.2 S.D.). Paired 
sample analysis showed no reliable corre- 
lation. 

For the major series of 131 eyes, Table 1 
shows the mean and standard deviation 
for each mode of intraocular pressure 
measurement. The mean pneumatono- 
graph values are all higher than those 
found for Goldmann applanation. The 
relatively high standard deviations ob- 
scures the significance of these differ- 
ences. However, a two-tailed, paired sam- 
ple t-test for the difference between 
means (Table 2) shows the differences 


between each of the pneumatonograph 
modes and the Goldmann determinations 
to be highly significant. Also, the relative- 
ly small differences between the pneuma- 
tonograph sitting-center and pneumato- 
nograph sitting-limbal measurements was 
statistically significant. In contrast, the 
supine pneumatonograph measurements 
at the center were not distinguishable 
from those at the corneoscleral limbus. 
(The frequency histograms inserted in 
Figures 1 to 6 show the relatively normal 
distribution of the differences between 
paired samples.) The regression analysis 
for each of the relationships between the 
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Fig. 5 (Breitfeller and Krohn). Pneumatonograph measurements on sitting subjects. 
Relationship between limbal and central (apical) values. Plot of paired measurements on 
the same eye: the number of dots within a circle indicates the number of values with the 
same coordinates; the solid straight line is the regression; the dotted lines are the 95% 
confidence limits for the prediction of central from limbal (inverse prediction). Histo- 
gram: the frequency distribution for the difference between limbal and central IOP 


values for the same eye. 


various modes of measurement is shown 
in Table 3, which includes the correlation 
coefficients (R) indicating the linearity of 
the relationships in all cases. The rela- 
tionships are depicted graphically in Fig- 
ures 1 through 6. Inverse prediction lim- 
its to the 95% confidence level were cal- 
culated for the estimation of a Goldmann 
value corresponding to any single pneu- 
matonograph measurement based on this 
data, which had been collected so as to 
imitate worst case clinical situations. For 


all comparisons with Goldmann values, a 
line having a slope of 1 and a positive unit 
Y-intercept was drawn that approximates 
the regression and falls within the inverse 
prediction limits. The Y-intercept of this 
line is designated as the Clinical Correla- 
tion Estimator. 


DISCUSSION 


These findings indicate a clinically use- 
ful relationship between limbal pneuma- 
tonometry and Goldmann applanation to- 
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Fig. 6 (Breitfeller and Krohn). Pneumatonograph measurements on supine subjects. 
Relationship between limbal and central (apical) values (See Figure 5 for explanation). 


nometry, despite a deliberate attempt in 
this study to maximize possible sources of 
variation, including the stipulation that a 
value was assigned to every pneumatono- 
graph tracing, and the exclusion of 
opportunity to confirm readings by repe- 
tition. Under actual clinical conditions, 
much less scatter would be expected 
because only tracings of good quality 
would be acceptable and poor tracings 
would naturally be repeated. 

The difference found between pneuma- 
tonograph center-sitting and conven- 
tional Goldmann applanation was com- 


parable to that found by others.?? The 
difference found in this study between 
central-sitting and central-supine by 
pneumatonograph was comparable to that 
found by Jain and Marmion,* but some- 
what lower than that reported by Kriegl- 
stein and Langham. To the best of our 
knowledge, there are no published re- 
ports of systematic use of the corneo- 
scleral limbus as a tonometry site except 
for that of Wilke,® who found good corre- 
lation between central corneal and limbal 
or paralimbal measurements with use of a 
vibration tonometer. The difference be- 
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TABLE 3 
REGRESSION ANALYSIS* 








Modes of IOP 





Measurement Slope Sp Y-intercept R 
Goldmann vs PTG, sitting, center 0.883 0.032 3.26 0.927 
Goldmann vs PTG, sitting, limbal 0.886 0.048 4.02 0.850 
Goldmann vs PTG, supine, center 0.830 0.038 5.80 0.886 
Goldmann vs PTG, supine, limbal 0.846 0.051 5.67 0.827 
PTG, sitting (center vs limbal) 0.943 0.049 1.87 0.862 
PTG, supine (center vs limbal) 0.877 0.057 2.60 0.804 


*PTG designates pneumatonograph. 


tween measurements at the two sites was 
similar to that found in this study. 

The results of our study show that 
intraocular pressure measurements on 
normal corneas by pneumatonometry per- 
formed with the sensor tip on the 
corneoscleral limbus or slightly corneal to 
this location are uniformly higher than 
standard Goldmann applanation pres- 
sures. This is true for a range of pressures 
extending from low normal to glaucoma- 
tous values. 

Of clinical significance is that Gold- 
mann pressures may be predicted from 
both central and limbal pneumatono- 
graph measurements within clinically 
useful limits at the 95% confidence level 
by use of the Clinical Correlation Estima- 
tor. To estimate corresponding Goldmann 
applanation IOP values, the Clinical Cor- 
relation Coefficient is subtracted from the 
IOP value measured by using the follow- 
ing pneumatonograph modes: sitting, 
center, l; sitting, limbal, 2; supine, cen- 
ter, 3; and supine, limbal, 3. If the patient 
is supine, there appears to be no statisti- 
cally significant difference between the 
central and the limbal readings. This sug- 
gests that application of the pneumatono- 
graph sensor tip to any disease-free area 
of the cornea, including the limbal and 
paralimbal areas, affords a reliable esti- 
mate of the intraocular pressure as mea- 
sured by the familiar Goldmann applan- 


ation instrument, and that the supine po- 
sition for pneumatonograph for measure- 
ments is optimal for this purpose. 

The problem of tonometry in the pres- 
ence of corneal disease or after kerato- 
plasty has been approached with the use 
of various tonometers placed centrally.” 8 
For this application, the Mackay-Marg 
tonometer appears to date to have the best 
correlation with direct manometry.? Lim- 
bal pneumatonometry has not, as vet, 
been subjected to such testing. 


SUMMARY 


A series of comparisons in normal and 
glaucomatous eyes, all with normal cor- 
neas, was made between Goldmann ap- 
planation tonometry and Langham pneu- 
matonometry, central and limbal, and 
with the patient in sitting and supine 
positions. All measurements were made at 
one visit with a standardized sequence. 
All mean pneumatonograph measure- 
ments were significantly higher than the 
corresponding applanation value. How- 
ever, no significant difference was found 
between limbal and apical pneumatono- 
graph values in the supine subject. Con- 
version values relating pneumatonograph 
measurements and applanation values 
have been derived and designated as 
Clinical Correlation Estimators. This al- 
lows prediction of Goldmann applana- 
tion values by extrapolation of limbal 
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pneumatonograph measurements at a 
95% confidence level. The method has 
potential use in the determination of in- 
traocular pressure in the presence of cor- 
neal disease. 


ACKNOWLEDGMENT 
Edward Y. T. Shen, M.D., assisted in the collec- 


tion of clinical data. 


REFERENCES 


l. Langham, M. E., Leydhecker, W., Krieg]- 
stein, G., and Waller, W.: Pneumatonographic stud- 
ies on normal and glaucomatous eyes. Adv. Oph- 
thalmol. 32:108, 1976. 

2. Jain, M: R., and Marmion, V. J.: A clinical 
evaluation of the applanation pneumatonograph. Br. 
J. Ophthalmol. 60:107, 1976. 

3. Quigley, H. A., and Langham, M. E.: Compara- 
tive intraocular pressure measurements with the 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARCH, 1980 


pneumatonograph and Goldmann tonometer. Am. J. 
Ophthalmol. 80:226, 1975. 

4. Jain, M. R., and Marmion, V. J.: Rapid pneu- 
matic and Mackay-Marg applanation tonometry to 
evaluate the postural effect on intraocular pressure. 
Br. J. Ophthalmol. 60:687, 1976. 

5. Krieglstein, G. K., and Langham, M. E.: Influ- 
ence of body position on the intraocular pressure of 
normal and glaucomatous eyes. Ophthalmologica 
171:132, 1975. 

6. Wilke, K.: Intraocular pressure measurement 
on various parts of the cornea. Acta Ophthalmol. 
49:545, 1971. 

7. McMillan, F., and Forster, R. K.: Comparison 
of Mackay-Marg, Goldmann and Perkins tonometers 
in abnormal corneas. Arch. Ophthalmol. 93:420, 
1975. 

8. West, C. E., Capella, J. A., and Kaufman, H. E.: 
Measurement of intraocular pressure with a pneu- 
matic applanation tonometer. Am. J. Ophthalmol. 
74:505, 1972. 

9. Kaufman, H. E., Wind, C. A., and Waltman, 
S. R.: Validity of Mackay-Marg electronic applan- 
ation tonometer in patients with scarred irregular 


corneas. Am. J. Ophthalmol. 69:1003, 1970. 


Po 


SECRETORY COMPONENT IN HUMAN OCULAR TISSUES 


MATHEA R. ALLANSMITH, M.D., AND THOMAS E. GILLETTE, M.D. 


Boston, Massachusetts 


Secretory IgA (s-IgA), the predominant 
class of immunoglobulin in secretory tis- 
sues and external secretions! such as 
human tears,” is composed of two 7S IgA 
molecules, one molecule of J chain, and 
one molecule of secretory component. Se- 
cretory component and s-IgA were identi- 
fied in tears by Josephson and Weiner® 
and secretory component was identified 
in human lacrimal tissue by Franklin, 
Kenyon, and Tomasi. 

Using immunofluorescence techniques, 
we studied the cellular sites for the syn- 
thesis of secretory component in lacrimal 
glands, accessory lacrimal glands, and 
other ocular tissues. Based on these stud- 
ies, we designed a model of the ocular 
secretory system; this model involves: 
(1) the synthesis of secretory component in 
lacrimal tissues (both main and accessory 
glands); (2) the absence of secretory com- 
ponent production in any other ocular 
tissues, including conjunctiva; and (3) the 
possible combination of dimeric IgA with 
secretory component within lacrimal tu- 
bules. 


SUBJECTS 


Immunohistochemical studies were per- 
formed on exenteration specimens ob- 
tained at autopsy from seven subjects 
with no known ocular disease (Table), on 
surgical biopsy specimens of lacrimal 
gland obtained at orbital surgery in three 
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patients (Table), and on biopsy speci- 
mens of upper, lower, and bulbar con- 
junctiva obtained from 14 subjects. The 
conjunctival specimens were obtained 
from three patients with no ocular inflam- 
matory disease, from seven with a variety 
of diseases including three with pemphi- 
goid and one each with quiescent herpet- 
ic keratitis, atopic conjunctivitis, giant 
papillary conjunctivitis, and episcleritis, 
and from four autopsy cases. 

For the exenteration specimens the 
globes were enucleated with a peritomy 
close to the corneoscleral limbus. The 
bulbar and palpebral conjunctiva along 
with the main and accessory lacrimal tis- 
sues were then excised en bloc from the 
orbit (Fig. 1). The postmortem period 
before exenteration and the clinical status 
of lacrimal tissue donors are shown in the 
Table. 

Tissue specimens were fixed in 19 parts 
absolute alcohol to one part glacial acetic 
acid at room temperature for 48 hours, a 
modification of a technique described by 
Wolman and Behar.® The tissue was then 
dehydrated, embedded in degassed paraf- 
fin, sectioned at 4 u and deparaffinated as 
described by Sainte-Marie.® 

Tetramethyl rhodamine isothiocyanate 
(TRITC)-labelled goat antihuman secre- 
tory component and fluorescein isothio- 
cyanate (FITC)-labelled rabbit antihu- 
man secretory component were prepared 
as previously described.” The following 
reagents were obtained commercially: rab- 
bit antihuman IgA and rabbit antihuman 
IgG (Cappel), rabbit antihuman lactofer- 
rin and rabbit antihuman secretory com- 
ponent (Behring), and FITC-labelled goat 
antirabbit gamma globulin. Purity of an- 
tisera was tested by Ouchterlony analysis 
(Fig. 2). 
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TABLE 
LACRIMAL TISSUE DONORS 
© 
Case Age No. of Hours 
No. (yrs) After Death Diagnosis 
Tissue from autopsy 
l 54 22 Alcoholic cirrhosis of liver 
with jaundice 
2 67 23 Severe rheumatoid arthritis; 
pneumonia; 
subacute bacterial endocarditis 
3 72 20 Carcinoma pf pancreas with 
metastasis 
4 73 22 Progressive supranuclear 
palsy 
5 59 120 Cirrhosis; portal hyper- 
tension; no jaundice 
6 65 9 Acute renal tubular necrosis 4 
with renal failure; 
Stapholococcus bacteremia 
7 65 31 Pulmonary edema; 
second-degree cardiac failure 
Tissue from surgery 
8 35 — Thyroid exophthalmos 
9 30 — Epibulbar venous aneurysm 
10 31 — Thyroid exophthalmos 


Tissue sections were stained with the 
three antisecretory component antisera. 
The TRITC-conjugated goat antisecretory 
component was used for direct immu- 
nofluorescence staining. Because FITC- 
labelled rabbit antisecretory component 
produced weak fluorescence, a second 
layer of FITC-labelled goat antirabbit 





Fig. 1 (Allansmith and Gillette). Exenteration 
specimen. Note inferior forniceal conjunctiva (black 
arrow), one of many accessory lacrimal glands (short 
white arrow), and main lacrimal gland (long white 
arrow). 





gamma globulin was added. The unla- 
belled rabbit antisecretory component 
was also followed by FITC-labelled goat 
antirabbit gamma globulin. Sections were 
stained with each antiserum for 15 min- 
utes at room temperature in a moist cham- 
ber, then rinsed twice in phosphate- 
buffered saline, pH 7.2, for five minutes. 





Fig. 2 (Allansmith and Gillette). Ouchterlony 
analysis of reagents. (A) Rabbit antilactoferrin; (B) 


rabbit anti-IgA; (C) rabbit antilactoferrin); (D) 
FITC-labelled rabbit antisecretory component. 
Human tears are in center well. Note lack of identity 

in lines from wells C and D showing that no 4 
antilactoferrin antibodies are in the rabbit antisecre- 

tory component reagent. 





Fig. 3 (Allansmith and Gillette). Lacrimal glands stained with TRITC-labelled goat anti-secretory component. 
Orange indicates specific staining. Blue and green are auto-fluorescence. (A) Main lacrimal gland showing secretory 
component (orange material) in acinar lumina (long white arrows). Acini devoid of staining for secretory component 
are also shown (short arrow); bar gauge = 100 um (x250). (B) Medium-size excretory tubules containing secretory 
component; bar gauge = 10 um (x250). (C) High-power view of acini showing diffuse staining of cytoplasm (long 
white arrow and rimming of lumen (short white arrow); bar gauge ~ 50 um (x1,000). (D) Accessory lacrimal gland. 
Note secretory component in acini and lumina; bar gauge = 100 um (x100). 





Fig. 4 (Allansmith and Gillette). Main lacrimal gland stained with rabbit anti-secretory component followed by 
FITC-labelled goat anti-rabbit IgG. Compare similarity of staining pattern with Figure 3. Green indicates stain for 
secretory component. Blue is autofluorescence. (a) Acinus with brightly staining rim of secretory component (long 
white arrow) leading into tubule with brightly staining cells (short arrows). Note diffuse staining for secretory 
component C (arrowhead); bar gauge ~ 100 ym (x250). (b) Small excretory tubule filled with secretory component 
(short white arrow) surrounded by brightly staining epithelial cells. Diffusely staining acinus without rim-staining of 
luminal surface is shown (long white arrow). Acinus with brightly staining luminar rim and little cytoplasmic 
Staining is shown with arrowhead; bar gauge = 50 um (x250). (c) Acinus with brightly staining cell (short arrow) 
adjacent to cell devoid of staining (long arrow); bar gauge — 50 um 
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Sections were mounted in buffered glyc- 
erol, pH 8.0, covered with a cover slip, 
and sealed with clear nail polish. 

Control sections for TRITC-stained 
material were incubated with TRITC- 
conjugated antiserum to bovine serum 
albumin. Controls of sections for the in- 
direct immunofluorescence technique 
using FITC label were incubated with 
normal rabbit serum followed by FITC- 
labelled goat antirabbit gamma globulin. 
An additional control for secretory com- 
ponent staining was the blocking of fluo- 
rescence by incubation of the tissues with 
unconjugated rabbit antisecretory compo- 
nent followed by rhodamine-conjugated 
goat antisecretory component. 

Sections were examined with a Zeiss 
fluorescence microscope with 200-W 
high-pressure mercury vapor lamp, UG 5 
exciter filter, and a 410-nm barrier filter 
for FITC and a 580-nm excitation filter 
with a 650-nm barrier for TRITC. Pho- 
tographs for both fluorescein and rho- 
damine fluorescence were taken; flu- 
orescein with the observation filter 
combination, rhodamine with a BG12 ex- 
citer filter, and 530-nm barrier filter com- 
bination. Ektachrome ASA 200 and ASA 
400 color films were used. 


RESULTS 


Antisecretory component antisera 
stained the secretory and tubular areas of 
all lacrimal tissues, but the pattern of 
staining differed for the two areas (Figs. 3 
and 4). Staining of acini, identified by 
their small luminal diameter relative to 
epithelial circumference, was seen in ap- 
proximately 60% of acinar cells. The in- 
tensity of staining ranged from barely 
perceptible (most cells) (Fig. 3) to ex- 
tremely bright (about 5%). The differen- 
ces in the intensity of staining may be 
attributed to a maturational difference 
rather than to a difference in cell type. 
Staining was seen both in basal and api- 
cal portions of the acinar cells, and acini 
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were seen in which brightly staining cells 
were adjacent to negative cells (Fig. 4). 
Entire acini were seen that were com- 
pletely devoid of staining (Fig. 3). 

Acinar lumina often contained brightly 
staining material and the luminal rim 
exhibited a strong fluorescence (Fig. 3). 
This phenomenon was seen both in acini 
containing secretory component and in 
acini devoid of intracellular staining. No 
intercellular staining was detected. 

The excretory tubules were identified 
by their larger luminal diameter relative 
to the epithelial circumference. The tu- 
bules ranged from those contiguous with 
acini and of one epithelial layer (Fig. 4) to 
large tubules distant from acini and of 
two or three layers of epithelium with no 
adjacent interstitial plasma cells (Fig. 5). 
In contrast to acinar cells, most staining 


Fig. 5 (Allansmith and Gillette). Large excretory 
tubules of main lacrimal gland stained for secretory 
component. Note bright staining of many tubular 
cells (arrows), absence of plasma cells in interstitial 
areas around tubules, and nonstaining acini (arrow- 
heads). Bright material in vessel (V) is autofluore- 
scent; bar gauge-50 um (x250). 
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tubular cells were brightly stained. Tu- 
bules were seen in which all epithelial 
cells stained brightly; this phenomenon 
was not seen in acini. Bright staining was 
seen in tubules of all sizes, ranging from 
those with a single layer of cuboidal epi- 
thelium (Fig. 3) to those composed of two 
or three layers of epithelial cells (Fig. 5). 
The staining pattern of some tubules was 
similar to that of some acini, in that cells 
without stain were adjacent to staining 
cells (Fig. 4). In general, approximately 
30% of tubular cells stained brightly com- 
pared with approximately 5% of acinar 
cells. Some tubules were sectioned tan- 
gentially and showed positive staining of 
the epithelium throughout their length 
against a background of lesser-staining 
acini (Fig. 4). 

Tubular lumina were often filled with 
intensely staining material (Figs. 3-5). 
This was usually found in conjunction 
with positively stained epithelial cells, 
although it was also seen in the presence 
of unstained tubular epithelial cells. No 
staining of interstitial tissues, vascular 
components, or lymphoid elements was 
seen, with the exception of interstitial 
staining in Case 1. 

Accessory lacrimal glands exhibited a 
secretory component staining pattern 
identical to that of the main lacrimal 
glands (Fig. 3). Accessory glands were 
available only from autopsy cases. 

All sections of conjunctiva examined, 
whether from biopsy or autopsy speci- 
mens, revealed no staining for secretory 
component within the epithelium or sub- 
stantia propria (Fig. 6). Staining of a 
homogeneous material adherent to the 
conjunctival surface was seen in some 
specimens (Fig. 6, inset). No staining for 
secretory component was observed in the 
cornea, iris, choroid, retina, sclera, 
episclera, extraocular muscles, or orbital 
fat. 

A 54-year-old man had alcoholic cirrho- 
sis (Case 1, Table) and was deeply jaun- 
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Fig. 6 (Allansmith and Gillette). Conjunctiva 
stained for secretory component. Note absence of 
specific staining in epithelium and substantia 
propria. Staining was occasionally seen on the sur- 
face that corresponded to mucus layer (arrow); bar 
gauge-50 um (250). 


diced at the time of death. The interstitial 
tissue stained moderately for secretory 
component with all three antisera. The 
stained material was diffuse and differed 
notably from tissues of the other nine 
subjects. 


DISCUSSION 


Areas of the normal human eye that are 
associated with large accumulations of 
plasma cells adjacent to epithelial muco- 
sal surfaces include conjunctiva, lacrimal 
gland, and accessory lacrimal glands.® 
Those areas that contain secretory compo- 
nent are also potential sites for synthesis 
of s-IgA. 

Our results confirm those of Franklin 
and coworkers*; secretory component is 
produced in the human lacrimal gland. 
This study extends their work in describ- 
ing that over 60% of the acini stain for 
secretory component. With stronger anti- 
sera, staining might be even greater. In 
about 5% of the cells, secretory compo- 
nent within the acinus was at such a level 
as to stain brightly. We add the previously 
unreported finding that tubules stain 
brightly for secretory component, which 
indicates that they might be a site for the 
production of secretory component, and 
that accessory lacrimal tissue forms secre- 
tory component. 

Possibly, the large amount of secretory 
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Fig. 7 (Allansmith and Gillette). Diagrammatic representation of secretory component formation in 
lacrimal glands. Dimeric IgA coupled with J chain (A-J-A) is formed by plasma cells in interstitial tissues of 
main and accessory lacrimal glands. This molecule is combined with acinar-produced secretory component 
to make s-IgA, which is excreted into lumen. A small amount of dimeric IgA free of secretory component is 
excreted into lumen. Free secretory component is also excreted by tubules into lumen to create relative 
excess of secretory component that combines with luminal dimeric IgA; s-IgA flows onto all areas of ocular 


surface. 


component found in tubular cells com- 
bines with free dimeric IgA intralumi- 
nally. A similar distribution of cells that 
secrete a high level of secretory compo- 
nent in the tubules as compared with the 
acini was noted also in the mouse sub- 
maxillary gland.’ Intraluminal combina- 


tion of dimeric IgA with secretory compo- 
nent was also suggested for this system. A 
schematic representation of our concept 
of the ocular s-IgA system is presented in 
Figure 7. 

tubules contain 


Excretory secretory 


component (Fig. 5) but lack secretory 


360 AMERICAN JOURNAL OF OPHTHALMOLOGY 


granules,!° which precludes the presence 
of secretory component in these granules. 
Whereas Franklin and co-workers!!! re- 
ported the presence of secretory compo- 
nent in the rabbit conjunctiva, we were 
unable to detect secretory component in 
human conjunctiva. This discrepancy 
may result from an interspecies differ- 
ence. 

Franklin (personal communication, 
1978) reported that human autopsy mate- 
rial stained irregularly, whereas surgical 
material showed secretory component 
more reliably. The report of Franklin and 
associates was based on lacrimal speci- 
mens from surgery. Although most of our 
tissues were obtained from autopsies (Ta- 
ble), the staining patterns were identical 
for tissues from the two sources. The 
autopsy specimens were preferable be- 
cause they allowed examination of more 
areas. 

A crucial aspect of the localization of 
secretory component is the antisera used. 
Lactoferrin is difficult to separate from 
secretory component, and antilactoferrin 
antibodies therefore often contaminate 
secretory component antisera.! The lack 
of antilactoferrin antibody in our prepara- 
tions was shown for each antiserum by 
Ouchterlony analysis (one example 
shown in Figure 2). 

The high level of secretory component 
observed within the ducts might have 
been caused by the absorption of secre- 
tory component from the lumen into the 
cells lining the tubules. This possibility 
was excluded as we observed some tu- 
bules, large and small, that had highly 
staining luminal material within but 
no staining of adjacent epithelial cells 
(Fig. 3). 

Case 1 had alcoholic cirrhosis with 
jaundice, and secretory component has 
been recorded to increase an average of 
sixfold in the serum of persons with cir- 
rhosis.!2 This patient exhibited secretory 
component in interstitial spaces of lacri- 
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mal glands. Possibly, in Case 1 (Table), 
secretory component may have been pre- 
sent in the serum at a level sufficient to 
cause interstitial staining. 

We conclude that the sites of secretory 
component manufacture around the eye 
are the acini of the main and accessory 
lacrimal glands and the excretory tubules 
of lacrimal tissue. We also conclude that, 
in the human, the conjunctiva and other 
ocular and periocular tissues do not stain 
for secretory component by the tech- 
niques used. 


SUMMARY 


Lacrimal tissue and accessory lacrimal 
tissue from seven autopsy cases, lacrimal 
tissue from three patients undergoing or- 
bital exploration, and biopsy specimens 
from conjunctiva of 14 subjects were ex- 
amined for the presence and distribution 
of secretory component by three anti- 
secretory-component antisera. Secretory 
component was present in all lacrimal 
and accessory lacrimal tissues but in no 
other ocular tissues. Over 60% of acinar 
cells stained for secretory component; 
about 5% of acinar cells stained brightly; 
about 30% of tubular cells stained bright- 
ly. Main and accessory lacrimal tissues 
appeared identical in their staining pat- 
terns. 

We concluded that the main sites of 
synthesis of secretory IgA in human ocu- 
lar tissues are the lacrimal and accessory 
lacrimal tissues. 
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Fifty years ago this month in The Journal: 


In the whole field of ophthalmic surgery, no maneuver calls for 
greater delicacy of touch than this grasping of a delicate anterior 
capsule with the intent to employ that capsule as a means of traction 
upon the suspensory ligament. Failure, in properly selected cases, 
may depend first upon attempting too large a grasp upon the anterior 
capsule, second upon holding the fold of capsule too firmly, and 
third upon using traction too brusquely. 


Intracapsular extraction, By W. H. Crisp 


Am. J. Ophthalmol. 13:244, 1930 


CHOROIDAL VASCULAR CHANGES IN TOXEMIA OF PREGNANCY 


DAVID M. FASTENBERG, M.D., CARL L. FETKENHOUR, M.D., EARL CHOROMOKOS, 
AND DAVID E. SHOCH, M.D. 


Chicago, Illinois 


Toxemia of pregnancy is a syndrome of 
hypertension, proteinuria, edema, and 
weight gain. Clinically preeclampsia is 
the development of hypertension beyond 
the 24th week of gestation. There is usu- 
ally associated proteinuria, but the a- 
mount is variable. Page and Christian- 
son! stated that generalized edema may or 
may not be present and should not be 
required for the diagnosis because its 
occurrence does not affect perinatal out- 
come. They furthermore stated that the 
mean arterial pressure, which is defined 
as the sum of twice the diastolic pressure 
plus systolic divided by three, is an im- 
portant factor to monitor when placing 
the patient in a specific diagnostic cate- 
gory. 

Pritchard? defined preeclampsia as 
pregnancy-induced hypertension occur- 
ring without preexisting vascular dis- 
ease. When underlying chronic vascular- 
ity is present he termed this preeclampsia 
superimposed on chronic hypertension. 
Eclampsia exists when the pregnancy- 
induced or aggravated hypertensive state 
induces convulsions. Other associated 
findings with toxemia include hyperre- 
flexia, oliguria, and cerebral and visual 
disturbances. 

Most of the ocular complications in 
toxemia of pregnancy are found in the 
retina. These changes are associated with 
vascular hypertension and include retinal 
angiospasm, multiple hemorrhages, cot- 
ton-wool exudates, optic atrophy, and ex- 
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udative retinal detachments. It has been 
generally accepted that the retinal blood 
vessels decompensate, and are the pri- 
mary cause of the fundus abnormalities.’ 

Since the development and widespread 
clinical use of fundus photography and 
fluorescein angiography, others*> have 
suggested that choroidal abnormalities 
may be responsible for some of the reti- 
nopathy seen in toxemia, specifically the 
secondary retinal detachments. 

We examined a group of patients with 
toxemia of pregnancy and photographed 
the ocular fundus in those showing oph- 
thalmoscopic abnormalities. Fluorescein 
angiography was used to help study the 
retinal and choroidal vasculatures as well 
as the retinal pigment epithelium. By the 
use of this angiographic technique we 
hoped to definitely implicate one or the 
other of the two vascular systems in the 
eye. 


SUBJECTS AND METHODS 


Twenty-seven patients with toxemia of 
pregnancy, first seen from two days to two 
months after delivery, were examined 
with indirect ophthalmoscopy and con- 
tact lens biomicroscopy. Five of these 
patients had abnormal fundi and were 
additionally studied with stereoscopic 
color photography and fluorescein angi- 
ography. Prepartum angiography was de- 
ferred because of potential toxicity to the 
newborn. 


CASE REPORTS 


Case 1—A 35-year-old woman, prima gravida, had 
toxemia of pregnancy characterized by a history of 
seizures, severe headaches, episodes of bilateral 
amaurosis, hypertension, and proteinuria. Two days 
after delivery, she complained of blurred vision. 
Visual acuity was 6/24 (20/80) in each eye. Blurred 
disk margins, retinal edema in the posterior pole, 
and retinal striae were present in both fundi. 
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Fig. | (Fastenberg and associates). Case 1. Early 
fluorescein angiography of right eye showing cho- 
roidal nonfilling. 


Yellow-white foci lying deep within the retina were 
seen in the peripapillary and macular areas. No 
retinal hemorrhages were evident. The retinal blood 
vessels showed no evidence of angiospasm. Fluores- 
cein angiography showed areas of choroidal non- 
filling with late fluorescein extravasation into sub- 
retinal and subpigment epithelial spaces (Figs. l 
to 3). 





Fig. 3 (Fastenberg and associates). Case 1. Late- 
phase fluorescein angiogram of right eye showing 
extravasation of dye into subpigment epithelial and 
subretinal spaces. 
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Fig. 2 (Fastenberg and associates). Case 1. Mid- 
phase fluorescein angiogram of right eye showing 
persistent choroidal nonperfusion and hyperflu- 
orescence. 


Case 2—A 34-year-old woman, gravida 11, para 7, 
abortion 4, who had a history of essential hyperten- 
sion, was followed up for increasing weight gain, 
proteinuria, and edema. Her blood pressure on ex- 
amination was 190/120 mm Hg. After a seizure the 
patient complained of an episode of bilateral amau- 
rosis. Two days after delivery, she complained of 
blurred vision in each eye. Her visual acuity was 
6/18 (20/60) in each eye. Diffuse retinal edema in the 
posterior poles with blurred disk margins and reti- 
nal striae were observed in both fundi. The retinal 
blood vessels showed no angiospasm. Deep retinal 
yellow-white foci were seen at both posterior poles 
(Figs. 4 and 5). Fluorescein angiography showed 
areas of choroidal nonfilling with extravasation of 
dye into subretinal and subpigment epithelial spac- 
es (Figs. 6 and 7). A follow-up examination seven 
months later revealed areas of retinal pigment epi- 
thelial hyper- and hypopigmentation and the pres- 
ence of the underlying choroidal fluorescence 
(Fig. 8). 

Case 3—A 24-year-old woman, prima gravida, was 
admitted for increasing weight gain, proteinuria, 
and edema. Blood pressure was 160/100 mm Hg. 
After delivery, she complained of blurred vision in 
each eye. Her visual acuity was 6/7.5 (20/25) in each 
eye. Edema of both posterior poles was noted. The 
retinal vessels showed no angiospasms. Fluorescein 
angiography showed areas of leakage of dye into the 
retina from choroidal vessels. 

Case 4—A 27-year-old woman, prima gravida, 
who had a history of toxemia of pregnancy was seen 
in the eye clinic for a routine follow-up examination 
one month after delivery. Her visual acuity was 6/6 
(20/20) in each eye. Ophthalmoscopic examination 
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Fig. 4 (Fastenberg and associates). Case 2. Left 
eye showing blurred disk margin, retinal edema, and 
striae. 


was normal with the exception of areas of pigment 
epithelial derangement throughout the posterior 
poles. Fluorescein angiography showed areas of 
hypopigmentation and the presence of the underly- 
ing choroidal fluorescence. 

Case 5—A 26-year-old woman, prima gravida, 
who had toxemia of pregnancy, was referred to us by 
another ophthalmologist. He found that she had 
inferior bullous retinal detachments both before and 
after delivery. We saw the patient two months after 
delivery. At that time her visual acuity was 6/9 
(20/30) in both eyes, and her retinas were flat. 
Diffuse mottling and thinning of the pigment epi- 





Fig. 6 (Fastenberg and associates). Case 2. Early 
fluorescein angiogram of left eye showing multiple 
areas of choroidal nonfilling. 
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Fig. 5 (Fastenberg and associates). Case 2. Left 
eye showing deep retinal yellow-white foci. 


thelium were evident. Fluorescein angiography 
showed many small areas of hypo- and hyperpig- 
mentation and the presence of the underlying fluo- 
rescence. The retinal vasculature was normal. 


(Fig. 9). 
DISCUSSION 
The relationship of choroidal changes 
and retinal detachment in toxemia of 
pregnancy was first described by Verde- 
hame® in 1911. He showed choroidal scle- 





Fig. 7 (Fastenberg and associates). Case 2. Late 
fluorescein angiogram of left eve showing disk leak- 
age and focal hyperfluorescence corresponding to 
yellow-white foci. 
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Fig. 8 (Fastenberg and associates). Case 2. Late 
fluorescein angiogram eight months later showing 
disturbance of retinal pigment epithelium and pres- 
ence of dye. 


rosis in a postmortem examination of an 
eye of a woman who had had toxemia of 
pregnancy and secondary retinal detach- 
ment one year earlier. Other investiga- 
tors?-® reported that the choriocapillaris 
and retinal pigment epithelium played a 
pathogenic role in the development of the 
retinal detachment. Ballantyne and Mi- 
chaelson?® suggested that the subretinal 
exudate causing the detachments origi- 
nated in the choroid. Histologically, they 
showed cellular infiltrates in the choroid 
and retinal pigment epithelial distur- 
bance. Gitter and associates* described 
multiple cyst-like elevations in the pos- 
terior pole of a toxemic patient, which 
leaked dye on fluorescein angiography 
from the choroid into the subretinal 
space. These investigators agreed with 
Collier!! who believed that this dye leak- 
age was caused by increased pressure in 
the choroidal vessels with subsequent 
transudation of fluid into the subretinal 
space. Kenney and Cerasoli® reported a 
case of toxemic retinal detachment with 
associated retinal vascular abnormalities 
and suggested that an insult to the choroi- 
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Fig. 9 (Fastenberg and associates). Case 5. Mid- 
phase fluorescein angiogram of left eye two months 
postpartum showing retinal pigment epithelial dis- 
turbance and presence of underlying fluorescence. 


dal vasculature caused choroidal detach- 
ments and retinal pigment epithelial 
damage. 

Fluorescein angiographic findings in 
Cases 1 and 2 of our study support these 
findings. Choroidal nonfilling or nonper- 
fusion is the angiographic equivalent of 
choroidal ischemia and could be respon- 
sible for the decompensation of overlying 
retinal pigment epithelium with leakage 
of dye into subpigment and subretinal 
spaces. Choroidal nonperfusion appeared 
as dark geographic areas of variable size 
and shape, most distinct as dye first en- 
tered the choroid. These areas eventually 
filled in as dye extravasated from the 
surrounding choriocapillaris. The retinal 
pigment epithelium overlying portions 
of these areas initially obscured the un- 
derlying fluorescence, and then stained 
heavily with leakage into the subretinal 
and subpigment epithelial spaces. The 
areas that sequentially obscured, stained, 
and leaked corresponded exactly to the 
yellow-white lesions seen ophthalmo- 
scopically. These areas were similar to 
those that Gitter and associates* de- 
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scribed as “multilocular cyst-like eleva- 
tions of the retina.” These angiographic 
nonfilling areas should not be confused 
with patchy choroidal filling,!2 because 
there was a distinct absence of choroidal 
fluorescence for more than five seconds. 

Clinical investigation of the fundus 
changes seen in toxemia of pregnancy 
have been augmented by a number of 
animal studies.!!~!'4 Choroidal ischemia 
was produced by a variety of experimen- 
tal methods and then studied angiograph- 
ically and histopathologically.!*:!4 In all 
of the previously described studies a prom- 
inent angiographic finding was focal 
areas of abnormal retinal pigment epi- 
thelial permeability corresponding to 
yellow-white patches seen ophthalmo- 
scopically in the outer retina. 

There are similarities between the ex- 
perimentally induced lesions of choroidal 
ischemia produced in the studies of Stern 
and Emest!? and Hayreh and Baines!4 
with those we observed clinically in our 
Cases 1 to 3. These investigators on histo- 
pathologic examination showed necrosis 
and edema of the outer retinal layer, reti- 
nal pigment epithelial abnormality, and 
focal detachments associated with under- 
lying areas of choriocapillaris occlusion. 
In our clinical series retinal pigment epi- 
thelial changes, visible ophthalmoscopi- 
cally, in Cases 2, 4, and 5 correlated well 
with animal angiograms of Stern and 
Ernest! and Hayreh and Baines!4 that 
were performed two months after experi- 
mental choroidal infarction. These areas 
showed transmission of underlying cho- 
roidal fluorescence, and corresponded to 
regions of outer retinal infarction in 
which there was a loss of pigment gran- 
ules. 

Patients with toxemia of pregnancy are 
by definition hypertensive. The relation- 
ship of toxemia of pregnancy, retinal de- 
tachment, and hypertension may be better 
understood in light of several important 
studies. Stern and Ernest!* produced sec- 
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ondary retinal detachments in animals by 


causing choroidal infarctions and then 
inducing systemic hypertension. Ische- 
mic infarcts in the choriocapillaris in 
patients with retinal detachment and ma- 
lignant hypertension had previously been 
shown by Klien.!®> Histopathologically, 
she found a relationship between the in- 
farcted choriocapillaris and the subretinal 
transudates that produced the retinal de- 
tachments, and concluded that fluid en- 
tered the subretinal space through necrot- 
ic retinal pigment epithelial cells. We 
believe these experiments serve as excel- 
lent models for showing the pathogenesis 
of the retinal detachments seen in tox- 
emia. 

The predominant location of the fun- 
dus lesions in the posterior pole in our 
patients paralleled another of the experi- 
mental animal findings. In the choroidal 
nonperfusion experiments of Alm and 
Bill,'® no major deficits were detected in 
the retinal periphery. Radioactive labeled 
microspheres injected into the ciliary ves- 
sels were heavily concentrated in the pos- 
terior pole. Stern and Emest!® believed 
that this was caused by the number of 
large diameter ciliary vessels that pierced 
the sclera in the macular area. Weiter and 
Ernest!” and others!*:18:!9 showed that the 
most dense portion of the choriocapillaris 
was located in the posterior pole. These 
studies stimulated a number of important 
considerations. Potts? reported that the 
concentration of vessels resulted in in- 
creased blood flow and pressure to the 
macular circulation. Stern and Ernest!3 
speculated that this increased vascularity 
predisposed the area to occlusive phe- 
nomenon. Cogan?! discovered a predilec- 
tion for thrombi in the submacular cho- 
roid in postmortem eyes in patients with 
disseminated intravascular coagulopathy. 
He suggested that clots were precipitated 
by the rapid deceleration in flow as high 
speed arterial blood moved into the vast 
network of choroidal capillaries. 
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We hypothesize that the choroidal vas- 
cular insufficiency, which we believe is 
the causal factor in the development of 
the retinal detachments seen in toxemia, 
can develop as the result of two factors, 
either working together or independently. 
The first deals with the possibility of the 
development of emboli that originate in 
the products of conception. Beer?” dis- 
cussed the antigenic nature of the prod- 
ucts of conception as the focus of an 
immune attack. Immune vasculitis can 
result in lipid accumulation, fibrin depo- 
sition, and ultimately occlusion of some 
of the placental vessels. This further leads 
to release of tissue thromboplastin, fi- 
brin-fibrinogen and subsequent deposi- 
tion elsewhere in the body (choroid). 

Ocular blood flow is known to be af- 
fected by sympathetic nerve stimulation 
and systolic hypertension. Choroidal 
blood flow was increased after ocular 
sympathectomy, but this did not result in 
subsequent leakage of dye from the cho- 
roidal vessels.?®?4 Similarly, there was no 
leakage from the choroid in experimental 
animals subjected only to transient in- 
creases in systolic blood pressure.?° How- 
ever, when sympathectomy and hyperten- 
sion were combined in the same animal, 
fluorescein readily leaked from the cho- 
roidal circulation into the retina.” Con- 
versely, stimulating the ocular sympa- 
thetic nervous system in hypertensive 
cats prevented dye from leaking out of 
the uveal vessels.26 We thus can hy- 
pothesize that transient derangements in 
the ocular sympathetics, in a patient with 
toxemic hypertension, can alter choroidal 
blood flow causing ischemia and the sub- 
sequent clinical appearance. 

Although other investigators reported 
both retinal®> and choroidal vascular ab- 
normalities in toxemia of pregnancy, 
findings in our patients support the obser- 
vation that choroidal rather than retinal 
blood vessels are primarily and predomi- 
nantly involved in the pathogenesis of 
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secondary retinal detachments. We found 
no evidence, either ophthalmoscopically 
or angiographically, of retinal vascular 
decompensation. The peripapillary reti- 
nal edema in Cases 1 and 2 originated 
from profuse leakage of the optic disk and 
not from retinal vessels. Because these 
patients were examined two days after 
delivery, possibly prepartum retinal vas- 
cular changes had cleared spontaneously. 
Even though retinal angiospasm might 
have disappeared rapidly, it would be 
unlikely that cotton-wool spots, hemor- 
rhages, exudates, and vascular sheathing 
would resolve without a trace in such a 
short time. 

Our findings on fluorescein angiogra- 
phy and color photography present a de- 
tailed description of choroidal vascular 
insufficiency. This was manifested by 
choroidal filling defects, retinal pigment 
epithelial damage, fluid transudation, and 
focal retinal detachments. The location 
and figurations of the fluorescein angio- 
graphic defects correlated well with those 
lesions seen on ophthalmoscopy and 
color photography. Although choroidal 
vascular abnormalities in toxemia of 
pregnancy is not a new concept, it has not 
been widely recognized. Many ophthal- 
mologists continue to believe that retinal 
vasculature malfunctioning is primarily 
and solely responsible for the well-known 
fundus appearance, particularly second- 
ary retinal detachments. In our series of 
patients there was evidence of secondary 
retinal detachments with no significant 
retinal vasculature changes. Changes at- 
tributed to choroidal insufficiency were 
frequent. 


SUMMARY 


Twenty-seven patients with toxemia 
of pregnancy were examined during a 
postpartum period of two days to eight 
months. Five of these manifested ab- 
normal photographic and angiographic 
findings including disk and retinal ede- 


368 


ma, retinal striae, deep retinal yellow- 
white focal lesions, choroidal nonfilling, 
leakage of dye from the optic disk and 
deep retinal lesions, and retinal pigment 
epithelial window defects. The location 
and configuration of the leakage corre- 
lated with the defects seen on color pho- 
tography. The normal retinal, and pre- 
dominantly abnormal choroidal vascular 
patterns provide evidence implicating 
choroidal vascular insufficiency as the 
primary basis for secondary retinal de- 
tachments seen in toxemia of pregnancy. 
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BASAL PRECORNEAL TEAR TURNOVER IN THE HUMAN EYE 
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Maintenance of a normal rate of tear 
production and elimination by the lacri- 
mal system is essential for the proper 
controlled environment for the cornea 
and the conjunctiva. Several clinically 
useful methods of measuring tear flow or 
tear turnover have been described and the 
results of studies using these tests have 
characterized the physiology of the 
normal eye. 

Schirmer! first estimated tear flow to be 
from 0.6 to 0.8 ul min~!, measuring the 
time required to produce epiphora in pa- 
tients with obstruction of the lacrimal 
drainage system. He also devised a test to 
measure tear flow by placing a strip of 
filter paper in the tear film. Kirschner? 
instilled fluorescein indicator into the 
conjunctival sac, measured the fluores- 
cence of samples, and found values for 
tear flow close to those reported by 
Schirmer. Mishima and associates,? by 
using a quantitative fluorophotometer to 
determine fluorescein concentration in 
situ, measured the disappearance of this 
tracer from the lower marginal tear strip. 
The physiologic tear flow was 1.2 ul 
min! with a range from 0.5 to 2.2 pl 
min~!. The turnover rate was about 16% 
min™!. No significant difference was 
found by Mishima and associates? þe- 
tween younger and older subjects. Soren- 
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son? measured tear flow to be 0.6 pl min”! 
using a technetium 99 tracer and a gamma 
counter. Both Mishima and associates” 
and Sorenson* emphasized that measure- 
ments of tear flow must be made without 
causing reflex lacrimation, one of the 
drawbacks of the Schirmer test. Mishima 
and associates? have shown that instilla- 
tion of as little as 1 wl of an indicator 
solution can cause reflex lacrimation in 
some eyes for as long as five minutes. 

The purpose of this study was to devise 
a clinical test for measuring basal tear 
flow in the unanesthetized human eye 
and to study the behavior of the normal 
human eye under the conditions of the 
test. It was intended that the test be 
quantitative, that it stimulate reflex tear- 
ing as little as possible, and that it be 
simple enough to be performed by an 
ophthalmic technician after a short in- 
struction period. We chose a method pat- 
terned after that of Mishima and associ- 
ates. 


SUBJECTS AND METHODS 


Fifty-two normal volunteers were stud- 
ied. Of these 52, 51 underwent a single 
determination of tear turnover in each eye 
and one subject underwent six determina- 
tions on successive mornings. 

Volunteers were examined with a slit 
lamp to assure that the corneal epithelium 
and the lacrimal apparatus appeared 
normal, and that there was no staining of 
the cornea with fluorescein. Contact lens 
wearers were included but were instruct- 
ed to remove their lenses at least one hour 
before the experiment. A standard formu- 
lation of sterile 10% sodium fluorescein 
solution was used as an indicator, and a 
slit-lamp fluorophotometer, described by 
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Brubaker and Coakes,5 was used for mea- 
suring fluorescein mass in the central 
zone of the precorneal tear film. 

The excitation and measurement field 
sizes were 5 mm in diameter. The excita- 
tion beam was aligned along the optic 
axis, and the observation angle was set at 
10 degrees to the observer’s left. The 
magnification of the slit lamp was set at 
40x. The slit lamp was centered and 
focused on the first Purkinje-Sanson 
image of the background lamp filament. 

The subject was seated in front of the 
fluorophotometer, and three measure- 
ments of background fluorescence were 
made from each eye before fluorescein 
instillation. At time zero, 1 pl of 10% 
fluorescein was instilled into the lower 
conjunctival sac of the right eve. One 
minute later, 1 wl of the fluorescein solu- 
tion was instilled into the left conjuncti- 
val sac. The subject was then instructed to 
blink at least three times to distribute the 
fluorescein throughout the tear film. Flu- 
orescence measurements were made in 
each eye at five-minute intervals for 45 to 
60 minutes. Each measurement was pre- 
ceded by a blink and a delay of two 
seconds to allow the thickness of the 
precorneal tear film to stabilize. In a few 
subjects with rapid rates of turnover, 
more frequent measurements were made 
to insure an adequate number of values. 
The background value was substracted 
from each fluorescent measurement. The 
net fluorescence of the precorneal tear 
film, as a function of time, was studied 
and analyzed. These data were plotted on 
semilogarithmic graph paper until a por- 
tion of the plot appeared to be decreasing 
linearly. The data from the linear portion 
of the curve were fit by the method of 
least squares to an equation of the form: 


F(t2) = F(ti)e~Ke (1274) 


where F(t) is the net fluorescence of the 
central precorneal tear film at time t, and 
K., is the tear elimination coefficient, ex- 
pressed as percent per minute. 
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The precision of the test was deter- 
mined from the single subject who was 
studied on six successive days. These six 
determinations were performed without 
physician assistance by an ophthalmic 
technician after a short instruction peri- 
od. In this subject, the fluorescein was not 
applied quantitatively, but was simply 
applied to the lower tarsal conjunctiva 
with a moistened fluorescein paper strip. 
The tear elimination coefficient was cal- 
culated from the least squares exponential 
fit to the fluorescein data obtained at 15, 
20, 25, and 30 minutes. 


RESULTS 


The subjects were divided into three 
groups on the basis of their fluorescence 
decay curves. Group 1 consisted of 15 
subjects who eliminated the dye com- 
pletely in at least one eye by 30 minutes 
(Tables 1 and 2). These subjects had the 
highest and most variable rate of tear 


TABLE 1 

RAPID INITIAL LOSS OF FLUORESCEIN, DISAPPEAR- 
ING COMPLETELY BY 30 MINUTES IN AT LEAST ONE 
EYE OF GROUP 17 


Tear Elimination 


Coefficient, K. 











(%/min) 
Subject No., Iris 

Age (yrs), Sex Color RE LE 
1, 23, M D 23 19 
2, 25, M D 23 23 
3, 21, M L 22 20 
4,22,M L 14 14 
5, 23, M i; 24 18 
6, 28, M L; 33 23 
PaL Fi D 18 33 
8, 26, Ft D 23 14 
9, 50, F D 55 4] 
10, 19, Ft L I7 14 
Li, 23. F E 8] 60 
12, 24, F i; 28 15 
13, 24, F e 18 17 
14, 25, Ft L 14 26 
Id, 35, F L 38 33 
Mean 29 25 
S.D 18 13 
No 15 15 


*D designates dark iris; L, light iris. 
tContact lens wearer. 
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TABLE 2 
STATISTICAL COMPARISONS OF SUBGROUPS OF GROUP | 


Neen eee eee ee 
Tear Elimination Coefficient 


K. (%/min) 


RE ee CEN 

Subgroups No. Mean S.D: Mean S.D. 

ao jit U TĚ 

A Males 6 23 6 20 3 

B Females 9 32 22 28 16 

C Dark irides 5 28 15 26 11 

D Light irides 10 29 20 24 14 

E Females-no contacts 5 44 25 33 19 

F Females-contacts 4 18 4 22 9 

Comparisons 
df t P t p 

A and B t3 —.98 >.05 -1.32 >.05 

C and D 13 —.05 >.05 28 >.05 

E and F 7 2.05 04 1.19 >.05 
RE and LE 14 1.70 .05 





elimination with K. values in the right showed the typical decay, but the decay 
eyes of 29 + 18%/min (mean + S.D.)and was slower and in some eyes did not 
25 + 13%/min in the left eyes. No statisti- begin until 45 minutes after fluorescent 
cally significant differences were ob- tracer was applied to the eye. One eye, the 
served (P > .01) between right and left left eye of subject No. 49, showed a 
eyes, males and females, subjects with steady increase in fluorescence in the pre- 
light and dark irides, or contact lens wear- corneal tear film for one hour. The cornea 
ers and nonwearers. appeared normal and did not stain with 
Group 2 consisted of 31 subjects who fluorescein. The examiner determined, on 
still had measurable dye in both eyes 30 careful questioning, that this subject had 
minutes after application and in whom a history of being unable to produce re- 
apparent exponential loss of dye was ob- flex tearing with the left eye (Table 5). 
served in both eyes between 15 and 30 An additional subject was tested on six 
minutes after application. This group of | successive mornings (Table 6 and Fig. 1). 
subjects had the most consistent tear The tear elimination coefficient was 7.2 + 
elimination coefficients with the right 3.8%/min in the right eye and 9.2 + 
eyes measuring 11.1 + 4.7%/min andthe 3.1%/min in the left eye. The coefficient 
left eyes measuring 11.0 + 4.6%/min. No of variation was 53% in the right eye and 
statistically significant differences were 34% in the left eye. The difference in the 
observed (P > .01) between right and left elimination coefficient between the right 
eyes, males and females, subjects with and the left eye was not statistically sig- 
light and subjects with dark irides, or nificant (P > .05). 
contact lens wearers and nonwearers (Ta- Excluding subject No. 49, the mean 
bles 3 and 4). value of the tear elimination coefficient 
Group 3 consisted of five subjects. for all eyes tested was 15.4 + 11.9%/min. 
These were subjects who showed no ap- The coefficient of variation between the 
parent loss of fluorescein from the precor- measured elimination coefficient of the 
neal tear film of at least one eye for a right and left eye pairs of these subjects 
period of 30 minutes after application. All was calculated according to the following 
of these eyes, except one, eventually formula: 
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TABLE 3 


APPARENT EXPONENTIAL LOSS OF FLUORESCEIN IN 
BOTH EYES 15 TO 30 MINUTES AFTER APPLICATION 
IN GROUP 2 








Tear Elimination 
Coefficient, K,* 
(%/min) 


Subject No., Iris 
Age (yrs), Sex Colort RE LE 

16, 21, M D 7 16 
17, 23, M D 17 13 
18, 26, M D 9 10 
19, 24, M L 9 4 
20, 24, M i 9 14 
21, 27, M F 11 12 
22,41, M L 10 13 
23, 20, F D 6 7 
24, 21, Fi D 8 10 
25. 23, F D 16 be 
26, 23, Ft D 14 11 
27, 24, F D 10 13 
28, 25, F D 12 10 
29, 43, F D 23 18 
30, 48, F D 6 9 
31,21, Fi L 15 10 
31, 24, Ft L 6 6 
33, 25. FI L 13 7 
34, 25, F L 3 4 
35, 26, Ft G 10 13 
36, 26, F L 11 14 
37, 27 F L i 6 
38, 28, F L pall 15 
39, 30, Ft L 15 14 
40, 30, Fł L 15 11 
41. 35, F G 8 6 
42,35, F E 16 19 
43, 41, F L 12 16 
44, 43, F G 10 5 
45, 45, F L 3 3 
45, 64, F E, 9 5 

Mean Li 11.0 

S.D. 4.7 4.6 

No 31 31 


*Determined from 15 to 30 min segment of fluo- 
rescence decay curve. 

tD designates dark iris; L, light iris. 

tContact lens wearer. 


n je } 
ms (R,+L,)/2 


n 










Vx = 100% x 


where R and L refer to the K, value of the 
right and left eye, respectively. The coef- 
ficient of variation, determined in this 
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way, was 36%. The frequency distribu- 
tion of the tear turnover coefficients for 
the right eye of all subjects was plotted 
and is shown in Figure 2. The logarithm 
of the elimination coefficient appears to 
be normally distributed in this group of 
subjects (Table 7). 

The ages of the subjects ranged from 19 
to 64 years; no statistically significant 
correlation was found between age and 
tear elimination coefficient. However, 
most subjects were in the age range from 
20 to 30 years, with a median age of 25 
years. 


DISCUSSION 


The mean tear elimination coefficient in 
these subjects, 15%, is identical to that 
reported by Mishima and associates? and 
in principle, the techniques are identical. 
However, the procedure used in this 
study was intentionally designed for sim- 
ple implementation in the hands of an 
ophthalmic assistant. The specific points 
of simplification are first, that the fluores- 
cein is placed on the tarsal conjunctival 
surface of the lower eyelid where it is 
easy to apply without staining the skin of 
the eyelid, and second, that the fluoro- 
photometer measurements are made in 
the central 5 mm of the precorneal tear 
film where alignment of the instrument is 
simple. The two disadvantages of these 
simplifications are as follows: (1) it may 
take longer for the falling portion of the 
fluorescein decay to occur, as compared to 
a test where the dye is applied only to the 
interpalpebral tears, and (2) the method 
cannot be used with any subjects in 
whom fluorescein stains the central cor- 
nea. 

Except for rapid washout of the dye 
in some subjects, probably caused by 
reflex tearing, the main source of variation 
in results might be the rate of exchange of 
the dye from its depot in the lower cul- 
de-sac with the precorneal tear film. In 
some subjects, this exchange may be 
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TABLE 4 
STATISTICAL COMPARISONS OF SUBGROUPS OF GROUP 2 
Tear Elimination Coefficient* 
K. (%/min) 
RE LE 

Subgroups No. Mean SD. Mean S.D. 
G Males 7 10.3 3.9 LET 3.9 
H Females 24 11.4 5.0 10.8 4.8 
I Dark irides 11 11.6 5.4 12.2 3.5 
J Light irides 20 10.9 4.3 10.4 5.0 
K Females-no contacts 16 11.1 5:7 10.4 5.5 
L Females-contacts 8 12.0 3.6 11.5 3.3 

COMPARISONS 
df t P t P 

G and H 29 —.54 >.05 A6 >.05 
I and J 29 44 >.05 1.07 >.05 
K and L 22 — 42 >.05 —.50 > .05 
RE and LE 30 19 >.05 


*Determined from 15 to 30 min segments of fluorescence decay curve. 


rapid and in some it may be slow. The 
subjects in Group 3 may represent per- 
sons with slow exchange within the total 
tear pool as well as slower tear elimina- 
tion. Our data indicate that great variabil- 
ity in test results is not unusual in pa- 


tients with rapid tear elimination but that 
much less variability occurs in patients 
with slow elimination. The frequency 
distribution of K, values (Fig. 2) indicates 
that elimination coefficients less than 
1%/min are unusual and probably should 


TABLE 5 
NO APPARENT LOSS OF FLUORESCEIN BETWEEN 15 AND 30 MINUTES IN AT LEAST ONE EYE OF GROUP 3 


Tear Eliminations 


Coefficient, Ket 


Subject No., Iris 
Age (yrs), Sex Colort RE 
47, 22, F L 8 
48, 24, F* ie 8 
49, 24, F L 7 
50, 28, F* L 8 
51, 50, F L 3 
Mean 6.8 
S.D. 22 
No. 6 


*Contact lens wearer. 
+L designates light iris. 


Time after which 
Fluorescence 
Began to Diminish, 


(%/min) (min) 

LE RE LE 
6 30 15 
7 30 30 
§ 15 § 
4 15 30 
2 45 45 

4.8 

22 
5 


t Determined from falling portion of fluorescence curve. 
§ Concentration of fluorescein still increasing in left eye after 60 minutes. 
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TABLE 6 
REPEATED DETERMINATIONS IN A SINGLE SUBJECT 


Tear Elimination 


Coefficient 

Determination ___Ke min _ 
No. RE LE 
l 5 8 
2 6 9 
3 4 6 
4 5 9 
5 14 8 
6 9 15 
Mean iw 9.2 
SD. 3.8 a:l 


be considered abnormal. We consider the 
left eye of subject No. 12 to be abnormal, 
where the dye concentration increased for 
longer than an hour, but where no corneal 
staining was observed. This finding sug- 
gests that the rate of loss of fluorescein by 
diffusion into tissues in contact with the 
tears is slow and probably relatively 
slower than loss of water by evaporation. 
Thus, most of the observed loss of fluo- 


Fluorescein in precorneal tear film, arbitrary scale 


0 5 10 15 20 25 
MINUTES 
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TABLE 7 


FREQUENCY DISTRIBUTION OF K,, 
IN NORMAL SUBJECTS 


Tear Elimination 
Coefficient, K, 
(%/min) 


Percentile 
3 

4 

5 

6 

8 

9 

1] 

12 

60 14 
16 

19 

25 

30 

38 


rescein must have occurred by flow out of 
the lacrimal drainage system, a process 
that requires continuous elaboration of a 
greater volume of new tears than is lost 
through evaporation. 


Fig. 1 (Puffer, Neault, and Bru- 
baker). Fluorescence decay, pre- 
sented in arbitrary units on loga- 
rithmic ordinate, versus time. Six 
determinations in a single subject. 
Differences in the slopes of the two 
lines are not statistically significant 


(P > .05). 
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Net fluorescent intensity, arbitrary units 


0.1 0.5 2 10 30 50 70 90 98 





Percent 30 26 22 18 14 
15 20 25 30 35 40 45 50 


N N S; 


25 30 35 40 45 50 55 60 


Time, minutes 
375 


Fig. 2 (Puffer, Neault, and 
Brubaker). Tear elimination 
coefficient, presented in per- 
cent per minute on logarith- 
mic ordinate, vs cumulative 
frequency, percent, pre- 
sented on a Gaussian abscis- 
sa. The logarithm of the tear 
elimination coefficient is lin- 
ear, indicating a normal dis- 
tribution. 


Tear turnover coefficient, % /unit time (minutes) 


Fig. 3 (Puffer, Neault, and 
Brubaker). Nomogram for 
determining the tear turnover 
coefficient, K,, in percent per 
minute. The net fluorescence 
at some arbitrary starting 
time (for example, 15 or 25 
minutes) after application is 
assigned the value 100%. 
Subsequent values of net flu- 
orescence are plotted as a 
percent of the initial value. 
K, is read directly off closest 
fitting line. Values less than 
1%/min are probably abnor- 
mal. 
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These results suggest that a relatively 
simple clinical test for abnormally low 
basal tearing could be performed by mea- 
suring net fluorescence in the central pre- 
corneal tear film, perhaps at 15, 30, 45, 
and 60 minutes. If the loss of fluorescein, 
as determined graphically from a semi- 
logarithmic plot of net fluorescence vs 
time, decreases at a rate of 1 to 2%/min or 
faster, the test results should probably be 
considered normal. A nomogram, such as 
the one shown in Figure 3, could be 
useful to quantify the results. 

Such a procedure is currently being 
studied to see if patients with clinical 
signs and symptoms of poor lacrimation 
show an abnormally low rate of fluores- 
cein loss, as compared to this normal 
group. 

Recently, Lamberts, Foster, and Perry® 
described the results of calibrated Schir- 
mer strip testing in a large number of 
normal subjects. They found a tear flow of 
2.51 + 1.18 l/min in unanesthetized eyes 
and 1.52 + 1.00 pl/min in anesthetized 
eyes. If the average tear volume of their 
subjects was the same as that measured by 
Mishima and associates,’ 7 wl, these flow 
rates would imply a tear turnover coeffi- 
cient of 36 and 22% for the unanesth- 
etized and the anesthetized eyes. These 
figures are higher than the 15% average 
we report here, and suggest that the fluo- 
rescein turnover method is less likely to 
stimulate reflex tearing than the Schirmer 
test, particularly if no anesthetic is used. 
The study of Lamberts, Foster, and Perry® 
also showed that 5 to 10% of subjects who 
have no symptoms have low rates of tear 
flow, a finding that we also observed. 
Thus, we conclude that subjects must 
show extremely low rates of tear turnover 
before it can be established that their rate 
of tear production, per se, is abnormal. 


SUMMARY 


We studied 51 normal subjects with a 
simple method that permits measurement 
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of the rate of fluorescein loss from the 
central precorneal tear film. In 15 (29%), 
no measurable dye remained 30 minutes 
after application of 1 ul of a 10% solution 
of sodium fluorescein into the lower cul- 
de-sac. In 31 (61%) of the subjects, an 
exponential decay of the dye was ob- 
served between 15 and 30 minutes after 
application. In 5 (10%) of the subjects, a 
prolonged increase in dye concentration 
was observed, followed by a steady de- 
crease that began 30 to 45 minutes after 
application. One eye of one subject had a 
steady increase in dye concentration for 
over an hour, and this eye was excluded 
from the analysis. The mean value for the 
tear elimination coefficient in all subjects 
analyzed was 15%/min. The logarithm of 
the tear elimination coefficient appeared 
to be normally distributed within the 
population sample. Analysis of the fre- 
quency distribution permitted an esti- 
mate that the 95% confidence limits for 
the tear elimination coefficient, as mea- 
sured by this method, was 5 to 30%/min. 
No statistically significant correlations 
were found between tear elimination co- 
efficient and sex, eye color, or contact lens 
use. 
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The major component of amyloid de- 
posits associated with plasma-cell neo- 
plasms and with primary amyloidosis is a 
protein related to the light chain of immu- 
noglobulins.!~* However, the major com- 
ponent of amyloid deposits associated 
with secondary amyloidosis and with fa- 
milial Mediterranean fever is a protein 
(protein AA) that is unrelated to immuno- 
globulins.!~ Both primary and secondary 
amyloid deposits are associated with a 
structural protein, the P (plasma) compo- 
nent, now known as AP.4 

The stromal lesions of lattice corneal 
dystrophy contain amyloid. To the best 
of our knowledge, the relationship of 
these amyloid deposits to immunoglobu- 
lins or protein AA has not been reported. 
The present study shows protein AA and 
protein AP in the amyloid deposits of 
lattice corneal dystrophy. 
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CASE REPORT 


A 73-year-old woman was referred with the diag- 
nosis of corneal dystrophy. The patient had noted 
bilateral, painless, progressive loss of vision in both 
eyes, but greater in the right eye, for about the last 20 
vears. Symptoms were suggestive of recurrent cor- 
neal erosions. The patient had a history of coronary 
artery disease with a myocardial infarction. She did 
not have any chronic infectious or inflammatory 
diseases. Her family history revealed lattice corneal 
dystrophy. Her father and two first cousins on her 
father’s side were affected. 

On examination the patient's visual acuity was 
R.E.: counting fingers and LE: 6/15 (20/50) with 
correction. Slit-lamp examination of the corneas 
revealed a central stromal opacity and stromal, lin- 
ear, branching opacities that tended to spare the 
periphery and were characteristic of lattice dystro- 
phy (Fig. 1). The lesions in the right cornea were 
larger and more numerous than those in the left 
cornea. Intraocular pressures by pneumotonometry 
were normal in both eyes. Although the view was 
obscured by the corneal lesions, the posterior poles 
in both eyes appeared normal. 

The patient underwent a 7.5-mm penetrating kera- 
toplasty of the right eye. No postoperative complica- 
tions were noted, and the corneal graft has remained 
transparent with topical corticosteroid therapy. 





Fig. 1 (Mondino and associates). Right cornea of 
patient with central stromal opacity and linear, 
branching, stromal opacities. 
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MATERIAL AND METHODS 


The host cornea obtained at keratoplas- 
ty was bisected, and one half was fixed in 
10% formalin and processed for paraffin 
sectioning with a microtome at 6 u. The 
sections were stained with hematoxylin- 
eosin, PAS, and Congo red. 

The other half of the excised host cor- 
nea was immediately frozen for section- 
ing on a cryostat. Sections were cut at 4 p 
and mounted on gelatin-coated slides. 
The sections were fixed in acetone. A 
few sections were fixed in ethanol and 
stained with hematoxylin-eosin to confirm 
the location of fluorescence. By using 
a direct immunofluorescent technique, 
fluorescein-conjugated goat antisera to 
human kappa chains and lambda chains 
and human IgG, IgA, and IgM were ap- 
plied to corneal sections at dilutions of 
1:5, 1:10, 1:20, and 1:40. After 30 minutes 
of incubation at room temperature in a 
dark humid chamber, the sections were 
thoroughly washed in phosphate- 
buffered saline (pH 7.4) for 60 minutes. 
The sections were covered with 90:10, 
glycerin:distilled water. 

Antiserum to protein AA was prepared 
in the rabbit. This antiserum has been 
shown to be specific for isolated AA and 
does not cross-react with amyloid associ- 
ated with plasma-cell neoplasms or pri- 
mary amyloidosis. This antiserum has 
been used to identify protein AA in amy- 
loid deposits associated with familial 
Mediterranean fever by means of indirect 
immunofluorescence.? Antiserum to amy- 
loid tissue-derived AP was produced in 
rabbits as previously described.® This an- 
tiserum has been used to identify protein 
AP by indirect immunofluorescence.* By 
using an indirect immunofluorescent 
technique, sections were covered with 
antiserum to protein AA at dilutions of 
1:2 and 1:10 or antiserum to AP at dilu- 
tions of 1:4 and 1:10. The sections were 
incubated for 30 minutes, washed for 30 
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minutes, and overlaid with fluorescein- 
conjugated goat antiserum to rabbit IgG 
at a dilution of 1:20. After 30 minutes of 
incubation, the slides were washed for 60 
minutes. The sections were covered with 
90:10, glycerin:distilled water. 

As controls for both the direct and indi- 
rect immunofluorescent techniques, nor- 
mal human donor corneas were stained 
with all the antisera described above. As 
additional control for the indirect immu- 
nofluorescent technique, sections of the 
patient’s cornea were initially incubated 
with nonspecific rabbit serum instead 
of rabbit antiserum to protein AA or rab- 
bit antiserum to protein AP before the 
application of the fluorescein-conjugated 
goat antiserum to rabbit IgG. To control 
for autofluorescence, sections of the pa- 
tient’s cornea were prepared without the 
application of fluorescein conjugates. All 
of the corneal sections were viewed with 
a Zeiss fluorescence microscope. 


RESULTS 


Histopathologic examination of the pa- 
tient’s cornea showed a hyaline pannus 
between the epithelium and Bowman’s 
layer. The stroma showed eosinophilic 
deposits that were PAS-positive. These 
stromal deposits stained positively with 
Congo red and showed green birefrin- 
gence with polarized light. 

Immunofluorescent examination dis- 
closed no fluorescent staining of the stro- 
mal deposits for kappa chains, lambda 
chains, IgG, IgA, and IgM at dilutions 
tested. The deposits showed positive flu- 
orescence when rabbit antiserum to pro- 
tein AA at dilutions of 1:2 or 1:10 fol- 
lowed by fluorescein-conjugated goat an- 
tiserum to rabbit IgG at 1:20 was applied 
to the corneal sections (Fig. 2). This fluo- 
rescence was eliminated when nonspecif- 
ic rabbit serum instead of antiserum to 
protein AA was applied before the 
fluorescein-conjugated antiserum to rab- 
bit IgG. The deposits also showed posi- 
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Fig. 2 (Mondino and associates). Section of right 
cornea showing fluorescence of stromal deposits 
with application of rabbit antiserum to protein AA 
followed by fluorescein-conjugated goat antiserum 
to rabbit IgG. 


tive fluorescence when rabbit antiserum 
to protein AP at dilutions of 1:4 or 1:10 
followed by fluorescein-conjugated goat 
antiserum to rabbit IgG at 1:20 was ap- 
plied to the corneal sections. When non- 
specific rabbit serum instead of antiserum 
to protein AP was applied before the 
fluorescein-conjuated antiserum to rabbit 
IgG, this fluorescence was eliminated. A 
comparison with corneal sections stained 
with hematoxylin-eosin showed that 
these brightly fluorescent areas were loc- 
alized precisely to the sites of the amyloid 
deposits. A comparison with sections of 
the patient’s cornea prepared without the 
application of fluorescein conjugates 
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eliminated the possibility that autofluore- 
scence was being read. Normal donor 
corneas did not show these brightly fluo- 
rescent deposits. 


DISCUSSION 


The major component of amyloid de- 
posits associated with primary amyloido- 
sis or plasma-cell neoplasms is a protein 
related to the light chain of immunoglob- 
ulins.! These amyloid deposits consist 
of whole light chains or fragments thereof 
with molecular weights ranging from 
7,500 to 23,000 daltons. Biochemical 
studies suggest that usually the variable 
region of the light chain is present and at 
times the variable and constant regions. 
Both kappa and lambda light chains have 
been found. Most of these patients have 
an M-component in their serum or urine 
related or identical in structure to that in 
the tissue.+? The pathogenesis of the M- 
component deposition as amyloid in tis- 
sues is uncertain. 

The major component of secondary am- 
yloidosis and amyloidosis associated with 
familial Mediterranean fever is designat- 
ed protein AA. It has a molecular weight 
of about 8,500 daltons and an amino acid 
sequence having no likeness to any 
immunoglobulin.!~*? The finding of a 
larger antigenically related protein (SAA) 
in normal serum and increased amounts 
in the serum of patients with amyloidosis 
and other chronic diseases may indi- 
cate that this represents the precursor 
protein possibly attached to a transport 
protein.!~3 

Our study showed protein AA and pro- 
tein AP in the stromal deposits of lattice 
corneal dystrophy. Fluorescent staining 
of the stromal deposits for kappa chains, 
lambda chains, IgG, IgA, and IgM could 
not be shown. Thus, not only secondary 
amyloid and the amyloid of familial Med- 
iterranean fever but also the amyloid of 
lattice corneal dystrophy appear to be 
related to amyloid protein AA. 
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SUMMARY 


A 73-year-old woman underwent corne- 
al transplantation because of lattice dys- 
trophy. Histopathologic examination of 
the excised host cornea disclosed eosino- 
philic deposits that stained positively 
with Congo red and showed green bire- 
fringence with polarized light. Immuno- 
fluorescent examination showed protein 
AA and protein AP in the stromal depos- 
its. To the best of our knowledge, this is 
the first report of protein AA and protein 
AP in the amyloid deposits of lattice 
corneal dystrophy. 
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EPITHELIAL RESPONSE IN PENETRATING KERATOPLASTY 
DAVID B. KAYE, F.R.C.S. 


New Haven, Connecticut 


Although recognized as the primary 
source of donor antigenicity, the epitheli- 
um of a donor cornea is not usually a 
source of clinical problems.! In animal 
models donor epithelial cells have been 
shown to survive for several months,? but 
this has not been shown conclusively in 
humans. Classic epithelial rejection is un- 
common but its occurrence may indicate 
persistence of donor epithelial cells for 
long periods. Corneal epithelial micro- 
cysts develop in a variety of corneal con- 
ditions either secondary to corneal dis- 
ease, such as herpes simplex keratitis,4 or 
as a primary dystrophy.® Tripathi and 
Bron®? suggested that their development 
represents a nonspecific reaction to a vari- 
ety of unrelated conditions, based on the 
limited number of reaction patterns epi- 
thelial cells can respond with. 

Development of discrete white dots 
(presumed microepithelial cysts) in the 
donor corneal epithelium central to the 
wound edge occurred in many patients 
undergoing routine keratoplasty. I stud- 
ied the development of these epithelial 
dots and their histology in a prospec- 
tive group of 30 patients and confirm- 
ed that donor epithelial cells persist for 
long periods of time after human 
keratoplasty. The observed change in dot 
distribution may indicate that lateral cell 
movement occurs in an intact corneal 
epithelium. 
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SUBJECTS AND METHODS 


Thirty consecutive patients undergoing 
penetrating keratoplasty for a variety of 
causes were followed up for 15 months by 
monitoring standard corneal factors in- 
cluding specular microscopy, pachy- 
metry, keratometry, refraction, and slit- 
lamp photography. 

Donor corneas were stored in 
McCarey-Kaufman media from one to 
three days, except two corneas used after 
moist chamber preservation. The surgical 
procedure was similar in all cases, the 
donor cornea being punched trephined 
from the endothelial side, either the same 
size (isometric) or disparately larger by 
0.5 or 0.2 mm than the recipient bed. The 
recipient bed was manually trephined, 
using a trephine with inner and outer 
360-degree view of the cutting edge. An- 
terior segment stabilization was provided 
by a single or double Flieringa ring and 
vitrectomy, coreoplasty, lensectomy, and 
angle restoration was performed as neces- 
sary. The donor button was secured by 
using single or double continuous 22 u or 
16 to 18 u nylon, and 22 u Prolene in one 
case. Operative keratometry was per- 
formed on all cases at the end of the 
procedure to achieve spherical or a slight- 
ly steeper radius of curvature at 90 de- 
grees with suture adjustment or interrupt- 
ed suture placement. Triamcinolone 
acetonide (Kenalog) and gentamicin sul- 
fate (Garamycin) were administered topi- 
cally and subconjunctivally at separate 
sites. With extensive vitrectomy or repeat 
transplants, systemic corticosteroids (100 
mg of prednisone) were administered 
orally. 

At the end of the procedure a depressed 
area of donor cornea was present central 
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TABLE 1 
APHAKIC RECIPIENT BED DISEASE 


Disease No. Disparate No. 
Bullous keratopathy 7 7 
Fuchs’ dystrophy 3 3 
Trauma 3 3 
Keratitis l l 
Congenital dystrophy l l 

Total 15 15 


to the incision, which produced a slight 
doughnutlike effect. It was in this area 
that the early observations were made. 
Dot numbers were counted by observa- 
tion and where possible by photography. 
Three areas were defined on the donor 
cornea in the form of a grid consisting of 
an outer diameter of 1.5 mm, midzonal of 
3 mm, and an inner diameter of 4 mm. 
Dots were counted by observation on at 
least three occasions before suture remo- 
val, and during the second through fourth 
week follow-up visits after suture remo- 
val. The limitations of direct counting 
were recognized, but suitable photo- 
graphs were not possible in most cases 
because many pupils would not dilate to 
greater than the size of the keratoplasty, 
making retroillumination photographs 
difficult. No dots developed in the non- 
operated opposite control eye. Histology 
of these epithelial dots was obtained in 
six cases. The epithelium was peeled off 
or scraped for 2 to 3 mm by using a 
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TABLE 2 
PHAKIC RECIPIENT BED DISEASE 


Disease No. Disparate No. 
Keratoconus 5 1 
Congenital dystrophy 5 l 
Fuchs’ dystrophy 3 2 
Herpetic keratopathy ] l 
Graft rejection 1 0 

Total 15 5 


forceps and blade. Collodion was not 
used for fear of damaging the transplant. 
The specimens were fixed in formalde- 
hyde and histologically processed. 


RESULTS 


Of the 30 patients undergoing penetrat- 
ing keratoplasty, 15 were aphakic, requir- 
ing some form of vitrectomy, coreoplasty, 
angle restoration, or lens extraction. Fif- 
teen patients were phakic. The type of 
disease of the recipient cornea for the 
aphakic and phakic groups is shown in 
Tables 1 and 2. The onset and incidence 
of corneal dots is described in Table 3; 
47% developed epithelial dots with a 
mean initial onset at 6.5 weeks and the 
mean graying time of 11 weeks. 

The average dot number counted dur- 
ing the sixth month was 697 in the pe- 
ripheral zone and zero in the others (Ta- 
ble 4). The average peripheral dot density 
per suture interval was 30 with a range 
from 0 to 55. The dots confined them- 


TABLE 3 
ONSET AND INCIDENCE OF EPITHELIAL DOTS 


Donor 
No. Involvement 
Isometric 10 3 
Disparate 20 ll 


Total 30 14 


Mean 
Initial Mean 
Percent Onset Graying 
Affected (wks) (wks) 
30 7 12 
55 6 10 
47 6.5 11 


VOL. 89, NO. 3 


PENETRATING KERATOPLASTY 


383 


TABLE 4 
EPITHELIAL DOT DISTRIBUTION 





Presuture Removal 





m 


Postsuture 
Removal 





Average Nos. 6 mos 10-14 days (20-30 days) 
Peripheral (1.5-mm diameter) 697 22 3 
Midzonal (3-mm diameter) 0 230 3 
Central (4-mm diameter) 0 5 36 





selves to a diameter of 1.5 mm central to 
the sutures (Fig. 1). After suture removal, 
the density of the dot distribution 
changed rapidly with the average number 
being highest in the midzonal area at ten 
to 14 days after suture removal, and high- 
est in the central zone at 20 to 30 days 
after suture removal. 

There was no statistical difference in 
incidence of dot formation between the 
disparate and isometric groups (x? = 1.68 
with one degree of freedom). One patient 
developed a few epithelial dots in the 
recipient bed of the cornea. The degree 
of donor disparateness included one case 
l mm larger; 15 cases were 0.5 mm and 
four cases 0.2 mm larger. Pigmentation of 
the overlying donor epithelium above 
these dots was seen in two cases. An 
attempt to correlate dot density with the 
steepest and flattest astigmatic meridian 





Fig. 1 (Kaye). Epithelial dots (arrow) lying be- 
tween and central to nylon sutures in donor cornea 
at 11 weeks. Glassy material lies along suture tracks 
(x16). 


showed no trend in 15 cases and was not 
pursued. Drug therapy such as topical 
corticosteroids did not alter the develop- 
ment of these dots. Reformation of these 
dots occurred after removal of peripheral 
donor epithelium for histology, but only 
if the nylon sutures were still present. 
Histology of these epithelial dots was 
obtained in six cases. Only two of the 
six specimens were of cytologic value 
(Figs. 2 and 3). These were examined by 
light microscopy with standard stains. The 
epithelial layer was normal in the num- 
ber, size, and distribution of the basal, in- 
termediate, and superficial cells. The 
cytoplasm of a few of the basal cells was 
paler than normal but mitosis was rare. 
No sex chromatin bodies were identified.® 
(The donors were of opposite sex to the re- 
cipients.) Lying in the intermediate layer 





Fig. 2 (Kaye). Histologic section of epithelium 
postoperatively from donor cornea. Normal epitheli- 
um, pale basal cells, damaged epithelial cells with 
pyknotic nuclei (arrow). Normal surface cells (he- 
matoĘxylin and eosin, x100). 


384 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARCH, 1980 





Fig. 3 (Kaye). Histologic section of donor epitheli- 
um. Presumed intercellular cysts (arrow) (PAS, 
x 100). 


were individual cells in various stages of 
degeneration. Most cells contained dark 
pyknotic nuclei and lightly staining cyto- 
plasm and the cells appeared swollen. In 
others the cytoplasm was vacuolated. 
Usually three or four of these cells per 
high-power field could be identified. No 
free nuclei were noted and although none 
of these cells was present in the superfi- 
cial layer, possibly they had lost their 





Fig. 5 (Kaye). A drawing one week postoperatively 
showing compression and swollen donor cornea 
producing an angulated and doughnut-ring effect 
centrally. 


Fig. 4 (Kaye). Donor epithelial rejection at two 
months. A line of degenerating epithelial cells (ar- 
row) with normal endothelium (x 10). 


nuclei and consisted of collapsed cyto- 
skeletons wedged between these cells. 
These cells seemed to correspond in size 
to the dots identified clinically (about 10 
to 20 u in size). Coalescence of these cells 
was noted in a few areas forming intercel- 
lular microcysts. Fragments of normal 
basement membranes were found in most 
sections. 

Finally, seven patients developed en- 
dothelial graft rejection and one patient 
developed a typical epithelial rejection 
(Fig. 4) unassociated with any endothelial 
disease. Histology in this case showed the 
presence of epithelial cells and remnants 
of epithelial cells together with a few 
white blood cells. 

The general development of these epi- 
thelial dots (Fig. 5) included the follow- 
ing: Approximately six weeks after sur- 
gery a series of fine clear glasslike dots 
appeared (dissimilar from the subepithe- 
lial fluid pockets seen around the sutures) 
in a l- to 2-mm region central to the 
sutures in the donor cornea. The fine dots 
lay primarily in the depressed zone cen- 
tral to the swollen donor cornea edge and 
occasionally in the recipient bed, again 
peripheral to the suture (Fig. 6). During 
the next eight to 12 weeks the dots 
changed in color to a gray-white usually 
irregular ovals approximately 10 to 20 p 
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Fig. 6 (Kaye). The development of fine glasslike 
dots between sutures at six weeks, lying in an 
angulated area of the cornea. 


in size (using the 22 u nylon suture as a 
standard marker [Fig. 7]). Some quad- 
rants had less dense accumulations of 
these dots. The dots did not coalesce and 
numbered approximately 20 to 40 be- 
tween each suture. Toward the 20th week 





Fig. 8 (Kaye). After the removal of the sutures the 
dots decrease in numbers partly because of their 
centripetal movement. 
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Fig. 7 (Kaye). Clear dots have changed in color to 
a slate gray by 12 weeks. Variable quadrant density 
of dots, with a fine circular epithelial pigment line 
noted. 


a fine epithelial pigment line could be 
observed. Within 72 hours after the epi- 
thelium had covered the defects created 
by removing the sutures, the number of 
dots decreased in the peripheral donor 
cornea (Fig. 8). The decrease was partly 
caused by the presumed centripetal 
movement of these dots, and loss caused 
by the normal vertical movement of these 
cells (Fig. 9). All dots were absent by 30 
days. At no stage were these associated 
with erosions or fluorescein staining, and 
the dots were clearly distinguishable 
from wound scars. 


DISCUSSION 


Formation of epithelial dots in donor 
corneas away from the wound edge, and 
apparently related to an area of tissue 
angulation, may be a nonspecific re- 
sponse of the epithelium. Corneal epithe- 
lial cells can respond to stress in a limited 
number of ways. They may produce ex- 
cessive basement membrane,’ altered 
basement membrane,! cell mitosis and 
transformation,!! intraepithelial micro- 
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Fig. 9 (Kaye). Central remnants of dots with none 
in periphery. 


cysts,!? and intracellular alterations as in 
Meesman’s dystrophy.” 

The morphogenesis of these epithelial 
lesions was not revealed in this study. In 
1949, Weiss!+15 showed that the shape of 
a cell can be altered by distorting the 
matrix it lies in. Subsequently, he coined 
the term “contact guidance” to describe 
the method of controlling the pattern of 
cell growth in cultures by varying the 
contour of the contact surface. Behavior 
of the corneal epithelial cells may be a 
function of stromal compression, thus ex- 
plaining the circular orientation, but not 
the relatively fixed position of these ab- 
normal cells in the epithelium for long 
periods of time. Normal vertical move- 
ment of epithelial cells, in the presence of 
so many cellular microcysts, should have 
provided some surface pitting and clini- 
cal evidence of staining with fluorescein 
unless these cells consisted of collapsed 
cytoskeletons wedged between superfi- 
cial cells. This feature was absent histo- 
logically. The presence of stress-induced 
grooves on the stromal surface could not 
be evaluated by this method as the epithe- 
lium was separated from the stromal base. 
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The relationship of this epithelial re- 
sponse to the sutures appeared inconse- 
quential at first. However, assuming that 
the dots migrated centrally after the su- 
tures had been removed, recurred only if 
the sutures were present, and have not 
been noted with silk sutures, a special 
relationship exists with nylon and Pro- 
lene sutures. Additionally, the develop- 
ment of the midzonal and central dots has 
not been observed after suture removal in 
cases where the initial peripheral zone 
did not develop, which excludes the pos- 
sibility that these dots occur spontane- 
ously in these areas. 

Sex chromatin analysis in two cases of 
male to female transplants confirmed that 
minimal recipient to donor epithelial cell 
replacement occurred over a six-month 
period. This may indicate persistence of 
the donor epithelium for long periods of 
time as described by Khodadoust and 
Silverstein.” 

The question of whether centripetal 
movement of epithelial cells is normal in 
the presence of a fully intact epithelial 
layer has not been  answered.'®?° 
Others!®&1719 studied the vertical move- 
ment of epithelial cells using tritiated 
thymidine in rats. These workers con- 
firmed that vertical cell turnover occurred 
within seven days, but were not able to 
show lateral cell movement. Murphy and 
associates?! have shown that corneal epi- 
thelial cells will spread to cover bare 
corneal stroma, but this is a different 
question from that occurring in an intact 
cell layer. However, their work indicated 
the importance of recognizing the ori- 
gin of corneal epithelium, either being 
conjunctivally or corneally derived. They 
showed that conjunctivally derived cor- 
neal epithelium has the ability to trans- 
form back into typical conjunctival epi- 
thelium, and this is associated with an 
obligatory vascular response.” This rais- 
es the question of whether the corneal 
epithelium normally replaces its own 


r 


VOL. 89, NO. 3 


cells or draws upon the conjunctiva. If 
lateral cell movement is a normal occur- 
rence, then under certain stress condi- 
tions the conjunctiva may supply epithe- 
lium and vessels to the cornea. Examples 
would include long-term contact lens 
wear and peripheral inflammations, such 
as vernal catarrh. The present study 
showed that a change in corneal epithelial 
dot distribution does occur in a centripe- 
tal fashion and is evidence for lateral 
corneal epithelial cell movement. 

Improved observing and counting tech- 
niques, safe cell tagging techniques, and 
the relationship to the sutures are now 
under investigation. 


SUMMARY 


In 30 patients who were followed up, 
discrete corneal epithelial dots developed 
in a strictly confined area of the peripher- 
al donor cornea within two months after 
penetrating keratoplasty. The incidence 
was higher, although not statistically sig- 
nificant, in the disparate group (55%) as 
compared to the isometric group (30%). 
The change in dot density that occurs 
after nylon suture removal is consistent 
with the idea of lateral cell movement in 
the corneal epithelium. This study con- 
firms that donor epithelium persists for 
long periods of time. 
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ENDOGENOUS CANDIDA ENDOPHTHALMITIS IN INFANTS 


EARL A. PALMER, M.D. 


Houston, Texas 


and 


Hershey, Pennsylvania 


All of the more than 100 reported cases 
of endogenous (hematogenous) Candida 
endophthalmitis have occurred in adults 
or in children at least 6 years old, except 
for a group of ten infants who were 
younger than age 11 months at the time 
they acquired the infection.!~® Five of 
these ten infants acquired their infection 
in the newborn period.4~”* Although the 
general subject of endogenous Candida 
endophthalmitis has been reviewed,’® rel- 
atively little attention has been given to 
the specific study of this entity in in- 
tants. 

I describe herein two additional cases 
of the occurrence and resolution of en- 
dogenous Candida endophthalmitis in 
newborn infants, and highlight findings 
in one of the patients: free-floating vitre- 
ous opacities (“ballon vitréen’’).1! The 
second patient’s lesions resolved in a 
more conventional manner, although her 
course was further complicated by reti- 
nopathy of prematurity. 


CASE REPORTS 


Case 1—A 3,910-g male infant was born in Octo- 
ber 1974 after 42 weeks’ gestation. Although the 
pregnancy and labor had been uncomplicated, the 
infant failed to breathe spontaneously and required 
resuscitation. On physical examination there was a 
unilateral partially cleft lip, with intact palate. The 
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abdomen was markedly distended. Bowel obstruc- 
tion was diagnosed and, at age 2 days, exploratory 
laparotomy revealed midgut volvulus and small 
bowel necrosis. A partial small bowel resection was 
performed and a total parenteral alimentation cathe- 
ter was inserted into the external jugular vein. Post- 
operatively, the patient was given penicillin intrave- 
nously and kanamycin intramuscularly. 

At age 8 days, a moderate fever, mottling of the 
skin, and a papular rash developed. Urinalysis 
showed mycelia, and cultures subsequently grew an 
unspecified Candida. Blood culture that day also 
grew a Candida species, later identified as C. tropi- 
calis. The intravenous catheter was removed. 

Three days after the onset of fever, the antibiotics 
were changed to ampicillin and gentamicin, which 
were administered for three more days and then 
discontinued. The infant appeared to be doing gen- 
erally better, and a definite diagnosis of Candida 
sepsis was not yet made, although serial blood 
cultures were begun. At age 17 days, yeast was 
found on microscopic urinalysis. By the following 
day, additional blood cultures were growing Candi- 
da, and the infant was given intravenous infusions 
of amphotericin B at a dosage of 0.50 mg/day, which 
was increased over a four-day period to 4 mg/day. 
After two days of treatment, the infant seemed more 
active. On the fifth day of antifungal therapy (age 23 
days), jaundice and hepatomegaly were noted; al- 
though the cause was still cbscure, Candida hepati- 
tis was suspected. The infant was also becoming less 
active, and because in vitro studies had shown his 
Candida to be sensitive to fucytosine, this drug was 
added at a dosage of 50 mg/kg of body weight per 
day. Generalized edema was developing and the 
serum potassium level was in the lower range of 
normal. Because nephrotoxicity caused by ampho- 
tericin B was thought to be responsible, that drug 
was withheld for two days and then resumed on an 
alternate-day basis. On the 14th day of amphotericin 
B, and the ninth day of flucytosine treatment (age 32 
days), all medication was discontinued. All subse- 
quent blood cultures were negative. 

On examination at age 36 days, the eyes were 
externally normal, except for moderate scleral icter- 
us. The pupils were round and reacted to light 
normally. Portable slit-lamp examination showed no 
anterior segment anomalies or inflammation. A per- 
sistent pupillary vessel system was noted inferotem- 
porally in the left eye. Through binocular indirect 
ophthalmoscopy, the vitreous of both eyes con- 
tained numerous fluffy cotton-ball-like lesions, vary- 
ing in diameter from about 1 to 2 mm, that appeared 
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Fig. 2 (Palmer). Case 1. External view, left eye. The 
two migrant spherical vitreous floaters are easily seen 
suspended immediately posterior to the lens. Right, The 
bright spot between the two lesions is a corneal light 
reflection. Bottom, Artist’s conception, based on several 
photographic views. A refractile connecting strand of 
vitreous has been emphasized. At the iris border (2:30 
and 5 o’clock) are remnant pupillary membrane vessel 
loops. 
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to be suspended just anterior to the retina and 
quivered upon saccadic eye movements. These 
spherules were located mainly in the middle and far 
periphery, although a few were seen more posterior- 
ly in the left eye (Fig. 1). Most of the vitreous lesions 
were discrete, but there was some confluence in a 
few areas of the far periphery in both eyes. The 
vitreous in general was clear, except for a slight 
localized haze surrounding each of the fluffy prereti- 
nal lesions. In the left eye, there was one splinter 
hemorrhage near the disk, and a single white intra- 
retinal lesion resembling a colloid body was present 
l '/2-disk diameters inferotemporally from the fovea. 
The latter lesion did not change during one month 
of observation. 

Frequent ophthalmoscopy was performed to see if 
changes in the vitreous opacities could serve as an 
indicator of whether the Candida organisms had 
been eradicated by the antifungal treatment. Despite 
the discovery of intraocular lesions after the termi- 
nation of therapy, antifungal therapy was not re- 
sumed because of the evidence of possible drug 
toxicity. Daily ocular examinations revealed no defi- 
nite changes in the intraocular lesions until ten days 
after antifungal therapy had been stopped. At that 
time, the vitreous opacities seemed better defined, 
suggesting that they were shrinking or that the 
surrounding vitreous haze was diminishing, or both. 
Over the ensuing days, interconnecting strands were 
evident among some of the lesions that previously 
seemed to be discrete. Retinal pigment aggregation 
developed, underlying some of the more peripheral 
lesions in the left eye. 

Three weeks after the diagnosis of endogenous 
Candida endophthalmitis, a remarkable change oc- 





Fig. 1 (Palmer). Case 1. Typical preretinal lesion 
(arrow) with spherical vitreous opacity anchored to 
retina, inferotemporal from disk, left eve. The optic 
disk is seen at the upper left edge of the photograph. 
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curred in two of the more posteriorly situated preret- 
inal opacities in the left eye. These discrete spheroi- 
dal floaters rested temporal to the macula and ap- 
peared to be connected to the retina or internal 
limiting membrane by thin strands through the 
vitreous. Over a three-day period, they broke free, 
moved anteriorly and slightly temporally, and came 
to rest immediately behind the lens. They became 
easily visible, even on flashlight examination, as 
spherical, gray-white, fluffy opacities lying in the 
vitreous just behind the posterior lens capsule 
(Fig. 2). Their new position made a view of the 
retina more difficult. During this same period of 
time, that is, age 7 weeks, vitreous bands connecting 
some of the more peripheral, previously discrete 
lesions were becoming even more evident. Several 
of these bands appeared adherent to the retina. 
Retinal pigmentary disturbance was evident sur- 
rounding their retinal terminations (Fig. 3). 

The two retrolental spherules in the left eye did 
not perceptibly diminish in size or change position 
during two weeks of observation, and at age 9 weeks 
the infant was discharged for outpatient care. Three 
months later, the infant was admitted to the hospital 
because of failure to thrive, and the diagnosis of 
cystic fibrosis of the pancreas was first made. The 
jaundice had disappeared. The eyes were almost 
normal, except for some far peripheral wavy vitreous 
strands, and they showed no signs of retinal traction. 
Only wispish remnants of the retrolental spherules 
were visible by ophthalmoscopy and slit-lamp ex- 
amination, 4 !/2 months after cessation of antifungal 
therapy. 

Case 2—A 920-g female infant was born 14 weeks 
prematurely to a multiparous mother in March 1975. 
There was a history of spontaneous rupture of the 
amniotic membranes three days previously, and the 
mother had become febrile and amnionitis was 
diagnosed. The infant was somewhat sluggish at 





Fig. 3 (Palmer). Case 1. Left eye, Periphery at 1] 
o clock. Vitreous bands that developed as the poster- 
ior lesions resolved. At the extreme tips of the 
branching white band (arrows), aggregation of reti- 
nal pigment where the band is anchored to the retina 
or lamina vitrea is barely discernable. 
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birth and, on general physical examination, was 
described as “foul-smelling,” but seemed otherwise 
normal for gestational age. Culture specimens were 
obtained from multiple sites, and she was given 
ampicillin and gentamicin intravenously on the first 
day. During the first two weeks of life the infant 
required treatment for hypocalcemia, hyperglyce- 
mia, and hyperbilirubinemia. Although these re- 
sponded to treatment, the infant also had recurrent 
apneic spells, which were treated with oxygen, and 
at age 7 days continuous respirator therapy became 
necessary. 

On that day, the infant was screened for retinal 
oxygen toxicity, and no abnormalities were found. 
At age 19 days, a blood culture was drawn that 
subsequently grew an unspecified Candida. The 
same day a heart murmur of patent ductus arteriosus 
was heard. All blood cultures before this date had 
been negative, and blood cultures repeated four and 
eight days later were again negative. At age 20 days, 
chronic digoxin therapy was started, the infant was 
given a blood transfusion, and the antibiotics were 
discontinued. At age 24 days, budding yeast was 
found in the urine, and a culture later yielded 
unspecified Candida. The next day surgical ligation 
of the patent ductus arteriosus was performed. On 
the day of operation, a urine culture was done that 
later was positive for Candida. Postoperatively, de- 
spite transient pulmonary atelectasis, the infant re- 
covered. Two days postoperatively, cultures of 
blood, urine, and spinal fluid were planted and the 
infant was again given a course of ampicillin and 
gentamicin. The cultures were all negative. Six days 
postoperatively, all antibiotics were stopped, be- 
cause the only possibly invasive microorganism that 
had been cultured was Candida. The infant began 
receiving a one-month course of nystatin orally. 

On the seventh postoperative day, at age 32 days, 
lesions considered typical for Candida retinitis were 
found. The posterior retina of each eye showed one 
round, slightly raised, light gray opacity about 1/4 
disk diameter in size. In the right eye, this was in the 
superotemporal quadrant, and in the left eye, it was 
just peripheral to the inferotemporal edge of the 
macular area. The left retinal lesion differed from 
that in the right eye in that it was surrounded 
by fine, satellite lesions also involving the inner 
retinal layers. The infant began receiving 1 mg 
daily of amphotericin B infused over a two-hour 
period. A skin rash had developed, but resolved 
by age 36 days, and yeast was no longer present 
in the urine. 

At age 42 days, a second intraocular lesion was 
observed in the left eye, located 2'/2 disk diameters 
nasal to the disk, and identical in appearance to the 
pre-existing isolated lesion in the right eye. Howev- 
er, because the right lesion was simutaneously be- 
ginning to flatten out and shrink, the drug therapy 
was tentatively thought to have been effective. By 
the tenth day of intravenous amphotericin B treat- 
ment, it had become impossible to maintain percuta- 
neous infusion because of obliteration of the in- 
fant’s larger subcutaneous veins. The amphotericin 
B was discontinued and the ocular lesions were 
monitored. 
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At age 49 days, although the right eye lesion was 
continuing to flatten, those in the left eye had 
become spherical and had risen slightly off the 
retina into the vitreous. On that same day, definite 
retinal neovascular changes of oxygen toxicity were 
appearing in the temporal periphery of both eyes, 
associated with characteristic retinal vascular dilata- 
tion in the posterior pole. By age 57 days, the right 
eye Candida lesion had essentially resolved, leaving 
only a focal retinal pigment disturbance, whereas 
the left eye lesions remained unchanged. The bilat- 
eral peripheral retinopathy of prematurity was de- 
veloping an apparent mesenchymal shunt.!” 

At age 70 days, the paramacular lesion in the left 
eye had disappeared, leaving only subtle local irreg- 
ularity of the light reflections from the internal 
limiting membrane. No visible retinal pigment dis- 
turbance in the left eye was evident. The persistent 
spherical preretinal vitreous floater nasal to the disk 
in the left eye had gradually decreased to half its size 
at discovery, and was now only about one eighth 
disk diameter. It remained immediately anterior to 
the retina, suspended in the vitreous, until the 
patient was lost to follow-up after discharge from 
the hospital. 


DISCUSSION 


Edwards and associates!® and Robert- 
son, Riley, and Herman!® have discussed 
the clinical factors that predispose pa- 
tients to the development of candidemia 
and endogenous Candida endophthalmi- 
tis. Newborn infants are probably at high- 
er risk for the development of endoge- 
nous Candida endophthalmitis, because 
of the normally deficient host defense 
system of newborns!4 and reduced killing 
ability of leukocytes for Candida in in- 
fants.!5 Ferry pointed out that affected 
older children differed from adults, in 
that they had no history of any anteced- 
ent abdominal surgery; yet the presence 
of this history in Case 1 and three other 
infants? clearly suggests that this asso- 
ciation may be as significant in infants as 
it is in adults. All five previously reported 
neonates who developed endogenous 
Candida endophthalmitis*~7° were of 
premature birth weight, as was the infant 
in Case 2. Case 1, to the best of my 
knowledge, is the first full-term birth 
weight infant to be described with this 
condition. 

Vitreous floaters have been described 
in endogenous Candida endophthalmi- 
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tis, 2-11-1316 hut the potential for their mi- 
gration has not been emphasized. In one 
report, the origin of the floater was de- 
scribed!; the lesion became elevated and 
finally separated from the retina to rise 
into the vitreous. The evolution of the 
lesions in Case 1 was particularly similar, 
and they were observed to hover, sway, 
and quiver with shifts in the surrounding 
medium, before breaking loose, then as- 
suming a more spherical, and less elongat- 
ed or drop-like shape (Fig. 4). The unusu- 
al forward migration of the spherules 
apparently took place through the main 
body of the vitreous (secondary vitreous), 
rather than along Cloquet’s canal, al- 
though the route of movement was not 
directly observed. An alternative interpre- 
tation would be that previously undetect- 
ed ciliary body lesions shifted into the 
pupillary axis, as the posterior lesions 
shifted into the far periphery and out of 
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view. This interpretation seems unlikely 
in view of Edwards and associates’!” ob- 
servation of the rarity of ciliary lesions 
in this disease. Case 2 was carefully stud- 
ied specifically for migration of the vitre- 
ous floaters, but no migration was detect- 
ed. The lesions in the second case were 
smaller, but other factors could also ac- 
count for their apparently different 
course; for example, the timing of thera- 
py, the particular species of Candida in- 
volved,!®19 or possibly even interhost dif- 
ferences in resistance to infection.!% In 
Case 1, the anterior vitreous spherules 
dissipated over a period of months. 

In rabbits with experimental endoge- 
nous Candida endophthalmitis, prereti- 
nal spheroidal opacities were observed by 
Hoffman and Waubke.?° These have also 
been studied by Edwards and associ- 
ates,!7 who noted that the course of these 
lesions is compatible with that sometimes 


Fig. 4 (Palmer). Evolution of vitreous floaters in endogenous Candida endophthalmitis. (A) Chorioretinal 
lesion; (B) lesion becomes more elevated; (C) lesion separates from retina; (D and E) forward migration 
(exact route speculative); (F) floaters become visible in retrolental space. 
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described in humans; that is, many will 
gradually resolve, sometimes even with- 
out any therapy.?! However, the infection 
can destroy the eye and has caused corne- 
al perforation in a fatal case of Candida 
septicemia.’ Histologically, the vitreous 
lesions are composed largely of polymor- 
phonuclear leukocytes, macrophages, and 
epitheloid cells, but they can also harbor 
Candida organisms,!*1617-22-23 and Dan 
B. Jones, M.D., of Baylor College of Med- 
icine has been able to culture them after 
four months of apparent inactivity of the 
disease (personal communication, May 9, 
1979). Green, Jones, and Gentry isolated 
C. albicans from a rhesus monkey eye 110 
days after intravascular inoculation.4 
These findings correlate with the remark- 
ably late (four months) relapse of the 
infant described by Hill and associates.” 
In that case, the dormant lesion apparent- 
ly lay invisible behind the iris until its 
reactivation by unknown factors. Such 
observations raise a question about at- 
tempting surgical aspiration of apparent- 
ly inactive lesions, at least within four to 
six months after active infection. Stone, 
Irvine, and O’Connor?® raised this ques- 
tion in their report of a poor outcome in 
one patient after vitreous biopsy of a 
Candida lesion. This is in contrast to the 
situation in exogenous Candida endoph- 
thalmitis, wherein vitrectomy has been 
reported to be eftective.?® 

It is not known how long the organisms 
can continue to live in their vitreous ma- 
trix, nor how important an inhibiting role 
is played by the surrounding inflammato- 
ry reaction in the vitreous. Although the 
factors controlling the fungus/host bal- 
ance in the vitreous are not entirely clear, 
the possibility of some benefit from an 
undisturbed vitreous body should be con- 
sidered. It would seem that disruption of 
the colony and the surrounding host cel- 
lular reaction could disperse and reacti- 
vate the infection when the vitreous has 
not already been disturbed by surgery or 
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trauma. The mere presence of the vitreous 
lesions in endogenous Candida endoph- 
thalmitis does not appear to be a clear 
indication for operation. 
Addendum—Shortly after these two 
cases were observed, endogenous Candi- 
da endophthalmitis was discovered in an- 
other infant, at Texas Children’s Hospi- 
tal, Houston, by Helen H. Hittner, M.D. 
The infant, prematurely born, did not 
survive, and pathologic study confirmed 
the clinical diagnosis of endogenous Can- 
dida endophthalmitis, with multiple 
organ invasion by Candida organisms. 
Endogenous Candida endophthalmitis 
may not be as rare in infants as the small 
number of reported cases indicates. 


SUMMARY 


Two infants recovered from endoge- 
nous Candida endophthalmitis. Case 1, to 
the best of my knowledge, is the first 
reported full term neonate with this 
entity. Free-floating vitreous opacities 
(“ballon vitréen”) were found in one in- 
fant and the second infant’s lesions re- 
solved in a more conventional manner. 
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EYELID AND ORBITAL CAVERNOUS HEMANGIOMA ASSOCIATED WITH 
KERATOCONUS 


ALBERT HORNBLASS, M.D. 
New York, New York 
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WILLIAM I. SABATES, M.D. 
Brooklyn, New York 


Keratoconus is an axial ectasia of the 
cornea that has been associated with 
many systemic abnormalities and attrib- 
uted to numerous causes; including de- 
generative, developmental, and local pro- 
cesses.! To the best of our knowledge, the 
association of an eyelid and orbital cav- 
ernous hemangioma and keratoconus has 
never been reported. We describe a case 
of a man with a hemangioma of the eyelid 
and orbit in which there was a direct 
relationship between the development of 
keratoconus and the pressure exerted on 
the globe by the tumor. 


CASE REPORT 


A 38-year-old man had a history of a mass on his 
left upper eyelid since age 3 years. He maintained 
that the mass had shown a slowly progressive 
growth throughout the years. He thought the growth 
may have been related to an asthmatic condition he 
had had since early childhood. He also complained 
of poor vision in his left eye, but was uncertain as to 
the time of onset. 

On examination, the patient had an uncorrected 
visual acuity of R.E.: 6/9 (20/30) and L.E.: counting 
fingers at 2 feet. Visual acuity was corrected to 6/6 
(20/20) in his right eye and his left eye improved to 
6/9 (20/30) with —10.00 and a pinhole. Extraocular 
movements were intact and full. Exophthalmometry 
showed no proptosis. He had a severe blepharopto- 
sis of his upper eyelid (Fig. 1) with 1 mm of levator 
muscle function. Using the frontalis muscle he 
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could raise his upper eyelid 3 mm. A large mass was 
seen in the left upper eyelid (Fig. 2). The skin 
overlying the mass displayed a purplish discolora- 
tion with numerous telangiectasia. The mass was 
soft and could be ballotted retrograde into the orbit; 
it felt like a “bag of worms.” The tumor did not 
increase in size with a Valsalva maneuver and no 
bruits were heard on auscultation. Clinically, it was 
thought to be a vascular tumor or a plexiform 
neurofibroma. 

In the left eye, the conjunctiva was normal. The 
cornea had a conical ectasia (Fig. 3) with a positive 
Munson’s sign (Fig. 4) on downgaze. There were 
numerous breaks of Bowman’s membrane and an 
apical nebula. Keratometry was unsuccessfully ob- 
tained because the mires were totally off the kera- 
tometer. Applanation tonometry showed pressures 
of 14 and 12 mm Hg in the right and left eye, 
respectively. The anterior segment of the right eye 
was normal and no lens changes were evident in 
either eye. Results of ophthalmoscopic examination 
were normal in both eyes. 

A- and B-scan ultrasonography showed a mass 





1 (Hornblass and Sabates). Frontal view 
showing severe blepharoptosis with a palpebral 
fissure of 1 mm. 


Fig. 
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Fig. 2 (Hornblass and Sabates). Lateral view 
showing protrusion of the mass and telangiectasia 
on the skin surface. 


pressing on the left globe. It extended along the roof 
of the orbit and did not extend into the muscle cone. 

Computed axial tomography revealed a mass 
extending between the globe and the roof of the 
orbit with a medial extension that displaced the 
lamina papyracea (Fig. 5, top left and right). The 
medial rectus muscle was markedly enlarged (Fig. 5, 
bottom left). Arteriography of the left orbit revealed 
displacement of the supraorbital artery but no feeder 
vessel to the tumor was evident. 

An incision was made with a No. 15 Bard Parker 
blade through the superior crease of the left upper 
eyelid exposing the mass. It was freed from its 
surrounding tissues with sharp, blunt dissection 
with minimal bleeding. The mass extended along 
the roof of the orbit without invading the levator 





Fig. 4 (Hornblass and Sabates). Positive Munson’s 
sign on downgaze. 
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Fig. 3 (Hornblass and Sabates). Conical ectasia of 
the cornea. 


muscle nor the muscle cone (Fig. 6). It did, however, 
enter the orbit through the orbital septum. 

The specimen consisted of a totally encapsulated 
purplish mass (Fig. 7) measuring 38 x 38 mm, 
which was spongy in texture. Histologic sections 
revealed vascular spaces lined by flattened endothe- 
lial cells filled with blood and thrombi in its lumen 
(Fig. 8). 

Two months postoperatively (Fig. 9), the patient 
has 10 mm of levator muscle function and by using 
his frontalis muscle could elevate his left upper 
eyelid 14 mm. He is satisfied with the cosmetic 
appearance and has refused a corneal transplant. 


DISCUSSION 


Hemangiomas are the most common 
primary orbital tumors. Cavernous he- 
mangiomas generally appear in the sec- 
ond to fourth decades of life and are 
usually located in the retrobulbar space, 
especially the intraconal area; thus, they 
clinically occur with proptosis. In our 
patient, the tumor was evident much ear- 
lier in life, and when examined he had an 
eyelid mass with progressive blepharop- 
tosis. It did not affect the muscle cone, 
nor was there proptosis. 

Keratoconus is a myopic axial ectasia, 
usually manifesting itself bilaterally; 
however, unilateral cases are also seen. It 
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Fig. 5 (Hornblass and Sabates). Top left, Superior 
computed tomography scan cut of the orbit showing 
that the mass was lying superior to the globe but 
pressing on the globe. Top right, Severe displace- 
ment of the medial wall of the orbit. Bottom left, 
The enlargement of the medial rectus muscle. 








of the extent of the tumor. 
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Fig. 7 (Hornblass and Sabates). Left, Totally encapsulated mass measuring 38 x 38 mm. Right, The tumor 
is sectioned and the cavernous nature of the tumor can be seen. 





Fig. 8 (Hornblass and Sabates). Thrombi in the lumen, more on the right than on the left (hematoxylin and 


eosin, X10). 





operatively; with the aid of his frontalis muscle, he 
looks cosmetically acceptable. 


has been associated with many systemic 
abnormalities and it has been transmitted 
as a dominant or recessive trait. Local 
factors have been found to play a role in 
the development of keratoconus, espe- 
cially the use of hard contact lenses and 
excessive eye rubbing in patients with 
atopic conditions. 

Hartstein? in 1968, was the first to at- 
tribute the development of keratoconus to 
the prolonged wear of hard contact lenses 
in four patients. This theory has met with 
a great deal of skepticism; however, other 
authors have found a high incidence of 
hard contact lens wear before the onset of 
keratoconus. 
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Gasset, Houde, and Garcia-Bengochea® 
recently reviewed 162 cases of keratoco- 
nus and they found that 26.5% of the 
patients had previously worn hard con- 
tact lenses. They also studied 1,248 cases 
of soft contact lens wearers and only one 
developed keratoconus. 

In 1970, Hartstein and Becker* postu- 
lated that an added factor was required of 
the host for the hard contact lens theory to 
be valid; namely, low ocular rigidity. 
They found that of those patients devel- 
oping keratoconus many had low ocular 
rigidity. Gasset, Houde, and Garcia- 
Bengochea® found a significant difference 
in the ocular rigidity of 30 patients with 
and without keratoconus. 

In 1967, Ridley® maintained that exces- 
sive eye rubbing could be a factor in the 
production of keratoconus. Other investi- 
gators have attempted to link the eye 
rubbing in atopic conditions to the inci- 
dence of keratoconus. Ruedemann® re- 
ported an incidence of allergy in 86% of 
his keratoconus patients. Gasset, Hinson, 
and Frias’ reported excessive eye rubbing 
in 43% of their patients with keratoconus. 

In our case, we believe that the pro- 
longed pressure by the cavernous heman- 
gioma on the globe for over three decades 
caused the keratoconus. However, the 
host must display a certain propensity 
and we believe that low ocular rigidity 
was a major factor. 
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SUMMARY 


A 38-year-old man had a 35-year history 
of a slowly progressive eyelid and orbital 
mass and keratoconus affecting his left 
eye. The mass was excised and found to 
be a large encapsulated cavernous he- 
mangioma. We postulated a direct rela- 
tionship between the development of 
keratoconus and the mechanical pressure 


exerted by the tumor on the globe. 
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CONGENITAL BLEPHAROPTOSIS, ANISOMETROPIA, 
AND AMBLYOPIA 


WALTER W. MERRIAM, M.D., FORREST D. ELLIS, M.D., 
AND EUGENE M. HELVESTON, M.D. 


Indianapolis, Indiana 


Our recent experience with patients 
who have congenital blepharoptosis of 
the upper eyelid has disclosed a high 
preoperative incidence of anisometropia, 
strabismus, and amblyopia. Although this 
association has been noted! (P. Diorio 
and A. C. Marrone, personal communica- 
tion, 1979), it has not been stressed in 
clinical teaching or adequately described 
in published reports. In designing the 
present study to explore the relationship 
of congenital blepharoptosis to these con- 
ditions, we discovered an unexpectedly 
high incidence of postoperative astigmat- 
ic errors and amblyopia. 


SUBJECTS AND METHODS 


The clinical records of 65 patients with 
congenital blepharoptosis who had sur- 
gery between March 1975 and Decem- 
ber 1978 were reviewed for this study. 
Patients with acquired blepharoptosis 
caused by trauma or oculomotor nerve 
palsy were excluded. 

For the preoperative statistics listed, all 
65 cases were included. However, be- 
cause of loss to follow-up, postoperative 
data were lacking in several patients. For 
this reason, conclusions about refractive 
errors postoperatively were made from a 
smaller sample. From our data, supple- 
mented with information that was ob- 
tained from communications with refer- 
ring doctors, adequate follow-up records 
were obtained on 21 patients who had 
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levator aponeurosis resections and 16 pa- 
tients who had frontalis sling procedures. 

Visual acuities were assessed in young 
patients by fixation behavior and in older 
patients with Allen cards, isolated or lin- 
ear Snellen E testing, or lined letters 
depending on the patient’s abilities. All 
patients described had two or more cyclo- 
plegic retinoscopies using 1% cyclopen- 
tolate HCl (Cyclogyl) or 1% atropine. 
Amblyopia was diagnosed by fixation be- 
havior in the young patients and by visual 
acuity in the older patients. 

We defined anisometropia as a refrac- 
tive difference between the two eyes of at 
least 1.25 diopters of sphere or 1.0 diopter 
of cylinder. Although the spherical equiv- 
alent of these two criteria are not identi- 
cal, these arbitrary dioptic limits seemed 
to be significant in clinical practice. Any 
refractive difference less than 1.25 diop- 
ters of sphere or 1.0 diopter of cylinder 
was considered insignificant or within 
range of error of the retinoscopy. 

All patients had either a levator apo- 
neurosis resection, a frontalis sling proce- 
dure, or both. One patient had a trans- 
conjunctival (Iliff) levator aponeurosis 
resection. Levator aponeurosis resections 
otherwise were done by a modified exter- 
nal (Berke) approach,” dissecting levator 
muscle from tarsus and conjunctiva with- 
out incising conjunctiva. A thin strip of 
eye bank sclera reinforced with Prolene 
suture was used for the frontalis slings. 
This strip was woven through the eyelid 
and eyebrow in a pentagonal configura- 
tion. 


RESULTS 


Preoperative examinations of 65 pa- 
tients revealed anisometropia, strabis- 
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mus, or amblyopia in 19 patients 
(Table 1). Most of these patients had 
varying combinations of these condi- 
tions; eight patients in this group had 
anisometropia by the criteria previously 
described. Interestingly, the more ame- 
tropic eye was always the eye with bleph- 
aroptosis. 

With one exception, the nine patients 
who had a preoperative diagnosis of am- 
blyopia also had an associated anisome- 
tropia or strabismus. The one exception 
was an 8-month-old child with severe, 
unilateral blepharoptosis. The clinical 
impression at the time was that the eye 
was amblyopic because of poor fixation 
despite a lack of demonstrable strabismus 
or anisometropia. 

In the entire study, a total of 49 patients 
had unilateral blepharoptosis. Of the 49 
patients—32 had a levator aponeurosis 
resection and 14 had a frontalis sling. 
Three had a levator aponeurosis resection 
followed by a frontalis sling. Sixteen pa- 
tients in this series had bilateral blepha- 
roptosis; four of these 16 had levator 
aponeurosis resections; 12 had frontalis 
slings. 

Those patients who developed or in- 
creased their astigmatism postoperatively 
are listed in Table 2. In each case we have 
documented that this condition did not 
exist preoperatively. Each of the ten pa- 
tients listed developed an astigmatism of 
1.0 or more diopters in the operated eye or 
increased astigmatism by that amount. 


DISCUSSION 


From our data we conclude that eyes 
with blepharoptosis frequently have asso- 
ciated functional abnormalities. A high 
incidence, 29% (19/65), of amblyopia, an- 
isometropia, or strabismus was recog- 
nized preoperatively. With one exception, 
amblyopia always was associated with 
anisometropia or strabismus. Amblyopia 
always occurred in the eye with blepha- 
roptosis. 
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Our data support those who have stated 
that blepharoptosis itself rarely causes an 
occlusion amblyopia.! However, in pa- 
tients who are predisposed to developing 
amblyopia because of an associated stra- 
bismus or anisometropia, the presence of 
a blepharoptotic upper eyelid may con- 
tribute to the preference of the other eye 
for fixation or perhaps to the development 
of anisometropia. 

An unexpected finding was that ten 
patients developed significant astigma- 
tism in the operated eye after surgery. 
This occurred in four patients who had a 
levator aponeurosis resection and in six 
patients who had a frontalis sling. Unfor- 
tunately, because of the referral nature of 
the practice we do not have follow-up 
refractions on all of the patients postoper- 
atively; therefore, determining a true inci- 
dence of astigmatism development in 
these 65 patients has not been possible. 
We can conclude only that the true inci- 
dence in this series was no lower than 
11% for levator aponeurosis resections 
and 23% for frontalis slings, these per- 
centages being the incidence of astigma- 
tism if it is assumed that all patients lost 
to follow-up did not develop any astigma- 
tism. 

In the astigmatism that did develop the 
greatest corneal curvature was usually 
along the 90-degree meridian. Additional- 
ly, astigmatism developed in those pa- 
tients who were believed to have accepta- 
ble cosmetic results. We could establish 
no relationship of the astigmatism to the 
presence of Bell’s phenomenon, amount 
of levator aponeurosis resected (although 
most patients with congenital blepharop- 
tosis had large levator aponeurosis resec- 
tions), final eyelid position, preoperative 
strabismus, or refractive error. None of 
the patients were patched postoperatively 
because of the surgical procedures; no 
Frost sutures were used; ointments were 
used for only a short time. 

The following case shows the extreme 


(28nd Bumojjof uo panuyuos? 2140.) 


La 
wu 0g 00'e+ “TT “TT ‘eidodjqure “I'T 
uornpəsə1 sısoməuode IOJBAIT OO'E+ “AH "TY lejeig ‘stsoydoreydalq [eyiuesu07) SIA Z Ig 
LA ‘dO 
‘snjeydəvoIpáy 
ww QT OS x 0S'0+ OG F+ “AT ‘qT sayaid 193%] to ig Ma” Na | 
UOTJOISAI SISOINSUOdE 10}BAI'T Ch X SL'0+ 09°S+ “AH “TY IJd ‘stsoydoieydayq [eytuasuoy SIA © va 
aAneiodojsod ‘Tay 
‘aayeiadoysod “T'Y 
wu CG ‘erdoAjquie 
UOTJASAI SISOINAUOdE 10}VAI] 06 x 0S'0+ OO I+ “AT ‘Asjed OSY “TU 
‘Ajəaneradozsod payoywd 06 x OS'0+ SZO+ “AH ‘stsoydoreydayq [eyuesu0y SIA 2/17 99 
BUIS S1[€}UO1} 0OO'I+': TAT erdodjque ‘LA “T 
‘ase jo IÁ [ ye ueseq LA (aaryeiradojsod) OO’ T+ “AH ‘TY Jajeig ‘stso}doreydalq [ewuesu0D sow QT 69 
“yy ‘etdoA[qure 
ww QT OS x SZI+ OG P- “AT ‘erdo1jawosiue “T'Y 
UOTPISAI SISOINIUOdE 10}BAI'T 06 x OO'I+ OCOL: TY ‘Ay Suoyexy 100g ‘stso}doreydayq [eyuesuoD SOUL G G 
“yy Vrdodjque 
wu gg 09 X 00T + OS- “A ‘LAT “AT 
UOTPaSaI SISOINIUOdE IO}VAI‘T OZI x SL'I+ 003- “AH ‘stso}doreydayq [eyiuasuo0D SIA Z 6 
GL'0+ “A'I eIdo1jaUIOs tue 
BUL[S SI[B}UOLY 08 xX OG'I+ S@I+ “AU [PULION “ay ‘stsojdoseydayg SIA Z gE 
uo1}oəsə1 sısoInəuode 
1oyAI] ayxlog “T'U 06 x SZ'0+ OS'O0+ “AT eidoijawostue ay 
‘WU Ç UOTJOB IPSU IOyeAIT] COI x OS'IT+ OO'T+ ‘AY ‘stso}doreydayq [eyuasuoy sow 9 g 
uonediyjxe aposnul eidoijauostue “A'T 
1oyeAg] AT ‘BUIS ‘10}¥49[9 ƏpPsnu əjqnop 
stpeyuosz SAIOBINS ye OST x 001+ 00°G+ AH"! (0€/OT) 6/€ “AT “aT ‘Mf aT 
UO]RAJTA 0} Pasay 00 Z+ “AH (0/01) 6/€ “TY ‘sısołdoreydəjq [equesu0D SIÁ ç po 
erdoieuostue 
OST X 00°S+ 00'S- -HI (—08/0@) —¥2/9 “AT ‘eIdoA que “FT 
UOTPISAI SISOINIUOdE 10}JVAI'T CL'0+ “TU (0€/0%) 6/9 “AY ‘stso}doreydayq [ByuasUuOT) SIA Q CP 
06 X GLI + Sot VAT (0/03) 31/9 “AT erdonpwostue “FH 
uoyoəsə1 STsOINaUOde 1074A 06 x OS'0+ SZZ+ “TU (3/03) S'L/9 “AU  ‘stsoydoreydəjq yeyuesu0D SIA 4 IZ 


I 


stsouseiq WSTA IIT “ON JUSTE 
ye 9334y 


ainpaoolg [LOBBING uoloRijay oa[do[oAD Ayinoy [ensi, 


a c ŘÊČ————_———Č—Č—Ř—— 
aaastal 


«VIAOA TAWV HO ‘SAWSIJVALS “VICOULAWOSINV JAILLVYAdOAYd 
I AIAaV.L 


403 


‘aposnur anbiyqo 10uədns yysu 
‘OSH ‘afosnur anbiyqo 1011əzuU1 YSU ‘OTY ‘eidooxa ‘Lyx ‘erdososa yYysu ‘LAY fAsyed [B1qai99 “JO ‘erdorjosa ya] ‘LAT ‘yum mel sayrusis M-ffx 


«VIAOATANV HO ‘SQOWSIADVULS ‘VICOULAWOSINY AALLVURdOAYND 


(panu1juo)) 1 ATAVL 


ye any 


Oro n— EEE 





OSE + A'I ‘AT “19409 ‘au “eidodyquie “J'Y 
‘AY ‘Bus styezuoig 0S + “AH 0} spəlqo ‘sısozdoreydəjq [eyuasuo0y SOUI g rE 
eido1awostue 
OOT x OS'E+ OS'O- “TT (08/6) 6/€ *A"T ‘Brdodquie “qT 
SOG+ “TU (0€/0Z) 6/9 “AU ‘stsoydoreydayq peyruə3uog SIA ¥/9G I 
AULO}OUI} OSH ‘ay ‘erdoAjqure 
ny OY 08 x OS'O+ OG'E+ “AT “T'U “sped OW 
‘BUIS SI[BJUOI J 06 x OO'I+ OS'Z+ TY ATA “TY ‘sısozdorydəjg SIA 7/4: 6€ 
sada y}OG G8 x 0S'0+ 00°S+ “AT LX ‘sea y0q 
‘BUIJS SI[e}UOI GZI x 0S'0+ 00°S+ “AH ‘YT Jejaig ‘stsoydoreydalg IAT TS 
eidoawostue 
‘erdoájqure 
‘LAY PAyepowuwoooeLe 
payed ‘sada yoq 06 x 00'T+ 00°S+ “AT ‘sada y0q 
‘BUIS SITe}UOIY 0OO'r+ “AH ‘stsojdoreydayq [eytuasu0y SIA z/g 4 
WUE BL ag OLI X S6 Gt OGO- “AT La “au 
‘yod aull}-yeg 08 x SL'Z+ OS'0+ “TY ‘YT 2}PId ‘stso}doieydayq jeyuə3uop IÁ Į € 
OS'S+ “TI La “aT 
‘qT ‘Bulls siyeyuoiy OS'S+ “AY “AY Pd ‘stso}doieydayq [eyuaesuo7y IÁ Į 9G 
wu GT LA [exuə3uoo 
‘sə4ə yoq SL X OS'0+ SOT+ “AT "sada y0q 
‘uOlQVaSaI SIsOInNaUOde 107A CSI x OO'I+ OS'0+ “AH ‘stso}doreydayq [eytuasuo0y SIA Z L 
aInps01g [LOBIN uotjoRijay omdaldopoAg AyINoy [BNsiA stsouseiq SIA JSIIY ‘ON WANA 








404 


‘eidodAyquie aayeiodoysod padojaaaq + 


"erdo01}099 Ye] ‘LAT faposnur anbiyqo s01azur yYyBu ‘OT Y ‘As[ed [eiqasao ‘qO IPSN SNJ [L21972] ‘YT ‘erdosjosa ‘py SAdoosoural ‘Ny ‘eido1j0xa saylusis LX. 


I 


LAT pedoasap “payored 
S9 X OS'EF/SST x OO'TR “A'T 
GOIX OO'FF/ST X OS'EF “TH 


(91/03) S/9 “3'1 
‘(0£/03) 6/9 
UTH Apno jensi euy ‘payoyeg 
(SIA +/¢ 6 ABV) 
OLI X 00°G+ OO'E+ 
OST x OO'T+ OOE+ ‘SNH 197 
LA padojaaap ‘payoyedg 
LX pedojaaap tuos 
jenba “yrysdn yya 
ssadal YJ [P19}e[1q pey ospy 
‘Ay ‘ouryd sem uon 
-ORIjal [euy ‘SUOTPOBIJOI OM} 
104 JUaSaId WiseUIsI}se ‘payoyedg 


LX JuaeyIuULayul padopaaag 
06 x OS'0S/O8T X SO PF A" 


OST x 00°9F/06 xX SL'SF Hu 


SIA Q 
OL X SZ Z+ OS'O+ “A'T 
OS'I+ “AHH 

SIA J 
S9 x GL'O+ O9'G+ “AT 
CII X C@E+ OOT+ TY 


SIA 6 


O8T x O9'G+ OOE+ “AT 


OST X OO TF OO E+ “HY 
SIA [T 

CIT X OO E+ GEE- VHT 

OG x OG T+ 00'S- “HY 
SIA Zh G 

OPT AT 

06 x OS'S SGGt “HUY 
SIA J, 

OOT+ aT 

06 X SZ'I+ OO T+ au 
SIA Q 


06 x SZ'S+ 00'S- “AT 

OZI x 00°9+ OS LI- “AH 
SIA h L 

06 x OO'T+ oued “TT 

SOIL x 00°F+ SL'O+ ‘AH 
syyuoUl GG 

GLIt+ “aT 

Gh x 00°S+ SBS+ “AH 


OSI + 
OST + 


Os'Gt 
SL'Gt+ 


x X 


SS ZF 


BX 
x 


OS tr 
OS T+ : 


OS x SE'I +t OSP- : 
06 x OO'T+ OS`OT- ': 


06 x SGO+ O0S'0O+ : 
SOT X OSTE OOT+ : 


OST x OO'T+ OGGt 
OST x OO'T+ OG'G+ 


OO'T + 
OO'T + 


0O'T+ USOT: 
OS'0+ OS'O+ : 


OS'0+ SL O+ : 
x $Z'0+ 00 T= 


x OS'O+ OS'E+ : 
OO'T+ OSOE: 


a7 
ay 


a7 
ay 


a7 
ary 


mc a 
cet 


SOUL Q 
BUIS SIpeyUOoL g 
SIA 2/1 G 
BUIS SIPeyUOIy 
‘SIA Zg UOTPISAI 
stsoiInauode 10}eAa'T 
SIA 2/1 È 
BUIJS SIpByUOoIy 
‘SIBad Ç UOTISII 
stsoinauode 107A] 
SIA Z/; I 
sada y0q 
‘BUIS StjeyUOly 


SIA Ç 
BUI[S SI[e}UOL J 


SIA Ç 
BUIS SITB}UOI 
SIA &/, F 
UOTOIASAI 
stsoinauode 10}8Aa'T 
SIA 2/, b 
UOTOISII1 
stsoiInauode 1034A] 
sow QT 
UOTJOISAI 
sısoInəuode 1073A 
SIA f 
SISOmMƏUOdE 10}JBAVI] 
‘SOUL QZ UOTPISaI 
stsoinauode 10}eAa'T 


. ci ai | ‘SISO} 
-doreydəjq [eyuasuoy 


“AH ‘SISO} 
-doxeydəjq jexuəguop 


“AT ‘S180} 
-doreydəjq jexuozuop 
snsəaur snyzurordə 
‘sısowrydorydajq 
‘sada y0q ‘sısozdoreydəjg 
‘ay Lrdosjque 
‘Ásjed OIH “AH ‘SIS0} 
-doxeydəjq [eywuasuo7 


"J'y ‘s1so}d 
-oreydəjq pexuəguop 
'P H ‘erdoAy;quie ‘eid 
-O1JQWOSIUB SAY ‘SISO? 
-doseydayq [ewuasuory 


“AY ‘stsoydoreydayq [ey 
-uasuoo Serdo1jawostuy 


dO “A “Stso} 
-doreydajq [eywuasuo0y 


ce ha | ‘SISO} 
-doreydəjq jeyuə3uop 


tLT 


6€ 


LS 


t97 


LG 


a aaau 


uoTjoRIjay eAneisadoslg 


syUdUIUIOT) 


SIA Z/, & 
06 x OS'E+ OOT— -A'I 
OS'0+ “HY 
asy /uoloRIeY 
aAyeiadojysog 


asy/uoyeisdg 


stsouseiq, sAneiadoslg 


‘ON 
yUIHeT 


a 


«VIAOATAWV YO ‘SOWSIAVULLS ‘VICOULAWOSINV AALLVHACOLSOd 


G6 VTAVL 


405 


406 


to which the cylinder developed in one 
patient. 


Case 27—A 20-month-old girl was first seen with 
minimal levator muscle function of the left upper 
eyelid. Refractive error was +1.00 in both eyes. At 
age 20 months an external levator aponeurosis resec- 
tion of 18 mm in the left eye was done. At age 5 years 
a cycloplegic refraction was R. E.: plano and L. E.: 
—3.00 +5.00 x 90. At age 5 '/2 years a repeat levator 
aponeurosis resection was performed because of 
dissatisfaction with the height of the eyelid. One 
month later a keratometry reading was R. E.: 46.00 
x 180/45.75 x 90 and L. E.: 44.25 x 180/50.50 x 90. 

More typically, the postoperative cylin- 
ders were smaller and varied slightly 
from one refraction to the other. The 
following case shows this point. 

Case 57—A 5-month-old boy with severe congeni- 
tal blepharoptosis of the right upper eyelid had a 
refractive error of +1.50 in both eyes. At age 3 years 
a frontalis suspension of the right upper eyelid was 
done. One month later his parents noticed his right 
eye was wandering, although this was not confirmed 
by motility evaluation. At age 3 1/2 years the sling 
ruptured because of forehead trauma and had to be 
revised. At age 4 1/2 years a cycloplegic refraction 
was R.E.: +1.00 +1.50 x 90 and L.E.: +1.50. Two 
years later it was R.E.: +.50 +2.50 x 80 and 
L.E.: +.75 +.75 x 100 and 1 '/2 years later at age 7 
years his refraction was R.E.: +1.00 +1.75 x 90 and 
L.E.: +1.00. 


Of the ten patients who developed 
postoperative astigmatism, four devel- 
oped amblyopia of a degree sufficient to 
require patching of the opposite eye. It 
seems apparent that astigmatism was the 
etiologic factor in these patients, and 
therefore, we speculate that there might 
have been more cases of amblyopia if 
surgery had been performed routinely 
earlier in the child’s life. Blepharoptosis 
surgery is usually done here when the 
patient is about 4 years of age. The aver- 
age age for the initial procedure in this 
series is 3.3 years. It is significant, there- 
fore, that those patients who did develop 
amblyopia had surgery at an average age 
of 1 year and 8 months. The following 
case shows this point. 


Case 17—A 10-month-old girl with congenital 
blepharoptosis of the right upper eyelid had an 
atropine refraction of R.E.: +2.75 and L.E.: +2.50. 
At age 1 '/2 years she appeared to see well with both 
eyes. She adopted a head position with her head 
back and chin up to allow unobstructed binocular 
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vision, At age 2 years an external levator aponeurosis 
resection of 25 mm was done on the right upper 
eyelid. Four months later she had a frontalis suspen- 
sion procedure. At age 4 years, a cycloplegic refrac- 
tion was R.E.: +.50 +3.25 x 110 and L.E.: +1.50 
+1.50 x 65. The best visual acuity with this correc- 
tion was R.E.: 6/21 (20/70) and L.E.: 6/9 (20/30). 
Patching of the left eve was begun. At age 6 vears the 
cevcloplegic refraction was R.E.: +1.25 +3.50 x 110 
and L.E.: +2.50 +1.50 x 75. The eyelid position 
was believed to be satisfactory. Another retinoscopy 
l '/2 years later revealed the same findings. On her 
last visit at age 7 1/2 years best corrected visual acuity 
was R.E.: 6/9 (20/30) and L.E.: 6/5 (20/16). Stereo- 
scopic acuity was 400 seconds of arc. 

The following case shows a strabismus 
and more severe degree of amblyopia that 
developed with a small degree of astigma- 
tism. 

Case 50—A 3-year-old boy was first seen with 
congenital blepharoptosis in the left eye. His eyes 
appeared in good alignment to prism cover testing 
and he fused the Titmus fly. His cycloplegic refrac- 
tion was R.E.: +.50 +.50 x 90 and L.E.: +.50 +1.00 
x 90. At age 3 years he had an external levator 
aponeurosis resection in the left eye followed by a 
frontalis sling. For the next six years he was lost to 
follow up. When he returned at age 9 years, visual 
acuity was R.E.: 6/9 (20/30) and L.E.: 6/48 (20/160). 
A left esotropia was present. Cycloplegic refraction 
was R.E.: +3.00 +1.00 x 180 and L.E.: +3.00 +2.50 
x 180. This patient was the only one who developed 
astigmatism against the rule (that is, corneal curva- 
ture greatest at 180 degrees). Occlusion therapy of 
the right eye was begun. Three months later he had a 
frontalis sling revision and a recession of his left 
medial rectus and a resection of his left lateral 
rectus. On his last visit at age 9 years 10 months, his 
visual acuity was R.E.: 6/5 20/16 and L.E.: 6/15 
(20/50), and he had 10 diopters of esotropia. 

We speculate that the surgical reposi- 
tioning of the eyelid contributes to the 
astigmatism. In this series no patient de- 
veloped a significant astigmatism in the 
unoperated eye. This factor and the fact 
that the astigmatism was with the rule 
(that is, corneal curvature greatest at 90 
degrees in all but one case) suggests to us 
that the surgically elevated eyelid may be 
causing an abnormal pressure on the cor- 
nea and globe from above. This mecha- 
nism would be similar to the astigmatism 
caused by a large chalazion or by a he- 
mangioma of the upper eyelid.’ 

Because anisometropia, even of small 
degrees, is likely to produce amblyopia in 


VOL. 89, NO. 3 


a young child, the presence of upper 
eyelid blepharoptosis and the treatment 
of this blepharoptosis should alert the 
surgeon to the possibilities of amblyopia 
in that eye. None of our cases, however, 
showed the relief of existing astigmatism 
by blepharoptosis surgery, but rather the 
development of astigmatism or an in- 
crease in existing astigmatism after sur- 
gery on the blepharoptotic eyelid. 

Many surgeons doing blepharoptosis 
surgery prefer to wait for such surgery 
until the patient has reached the pre- 
school years because the assessment of 
the blepharoptosis can be more precise, 
the tissues available for its correction are 
more adequate, and social pressures are 
not as great until the child enters school. 
An even better reason for delaying sur- 
gery appears to be the increased potential 
for amblyopia with early surgery. Thus, a 
child with blepharoptosis but without 
amblyopia might be better treated at age 5 
years than at age 2 years, even though the 
final eyelid position could be satisfactory 
at either age. However, parental pressures 
and other factors will continue to dictate 
the need for surgery in some younger 
children. When this is necessary, the sur- 
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geon should not judge the results of such 
surgery by eyelid position alone, but also 
by the presence or absence of astigmatism 
and amblyopia. 


SUMMARY 


A review of the records of 65 patients 
who had surgery for congenital blepha- 
roptosis of the upper eyelid during a 
three-year period revealed the preopera- 
tive presence of anisometropia, strabis- 
mus, or amblyopia in 19 patients. Postop- 
eratively, ten of the 65 patients developed 
or increased their astigmatism in the op- 
erated eye. In four of these patients am- 
blyopia attributed to this postoperative 
astigmatism developed. The results of our 
study suggest that blepharoptosis surgery 
done in the first few years of life may 
contribute to the development of astigma- 
tism and amblyopia in some patients. 
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PARS PLANA VITRECTOMY TECHNIQUES FOR RELIEF OF EPIRETINAL 
TRACTION BY MEMBRANE SEGMENTATION 


TRAVIS A. MEREDITH, M.D., HENRY J. KAPLAN, M.D., 
AND THOMAS M. AABERG, M.D. 


Milwaukee, Wisconsin 


In the early stages of clinical applica- 
tion of pars plana vitrectomy to complica- 
tions of proliferative diabetic retinopathy, 
the goals of surgery were to remove vitre- 
ous blood, reduce anterior to posterior 
vitreous traction on the retina, and to 
remove the vitreous scaffold on which 
proliferative tissue grows.! However, 
after this is accomplished, the vitreous 
surgeon is often faced with severe epi- 
retinal fibrovascular proliferation that 
causes either distortion of the retina or 
contributes to persistent traction retinal 
detachment. Michels? found these two 
conditions present in 58% of 112 eyes in 
which vitreous hemorrhage obscured the 
posterior pole preoperatively. If only a 
simple vitreous hemorrhage was present, 
the rate of postoperative visual improve- 
ment was 85%; when the retina was dis- 
torted by fibrovascular tissue the visual 
improvement rate was 70% and decreased 
to only 39% when traction retinal detach- 
ment accompanied unresolving vitreous 
hemorrhage. 

Because epiretinal fibrovascular prolif- 
eration limits the visual results of other- 
wise successful surgery, Machemer?® in- 
troduced a two-instrument technique to 
remove these membranes. The end of a 
22-gauge needle is bent and introduced 
into the eye after removal of all vitreous 
except that near the retinal surface. Under 
illumination from an instrument con- 


trolled with the other hand, this hooked 
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needle is introduced beneath the edges of 
an epiretinal membrane and the mem- 
brane is slowly and gently peeled from 
the retinal surface. Most membranes have 
a point of tight adherence to the retina 
called an epicenter where separation is 
not possible. Membranes are peeled to 
these epicenters and then cut, leaving 
small tufts of tissue on the retinal surface. 
The technique of membrane stripping 
carries the inherent risk of creating retinal 
holes as attempts to peel away the mem- 
branes are made**® and for this reason, 
some surgeons prefer not to attempt mem- 
brane stripping. Additionally, some 
membranes are so tightly adherent that 
they cannot be removed by this approach. 

Anatomic objectives of vitrectomy—As 
proliferative diabetic retinopathy devel- 
ops, vascular and fibrovascular tissue em- 
anating from the disk and optic nerve 
grows along the posterior hyaloid, be- 
coming adherent to it. Tangential con- 
traction of this tissue along the retinal 
surfaces causes a pleatlike folding and 
distortion of the retina. Adherence of the 
fibrovascular fronds to the posterior hya- 
loid is so firm that when the posterior 
vitreous detaches, the retina is pulled 
forward at these points of adherence, cre- 
ating elevation of isolated fibrovascular 
fronds or traction retinal detachment 
(Fig. 1). Thus a posterior vitreous detach- 
ment in the diabetic patient creates a cone 
of vitreous extending from the vitreous 
base to the posterior pole. 

The initial stages of pars plana vitrecto- 
my for traction retinal detachment are 
performed to alleviate anterior to posteri- 
or vitreous traction.>” The goal of surgery 
on epiretinal membranes is to relieve tan- 
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Fig. 1 (Meredith, Kaplan, and Aaberg). A taut cone 
of detached vitreous extends from vitreous base to 
points of adherence on posterior retina creating 
traction retinal detachment. 


gential epiretinal traction that causes dis- 
tortion of the macula and contributes to 
traction detachment.’ Release of all trac- 
tion and isolation of epicenters is impor- 
tant because residual membranes can 
contract in the postoperative period, thus 
causing subsequent late detachment and 
increased retinal surface distortion. 
Surgical _technique—Surgical ap- 
proaches to epiretinal membranes may be 
done in cases where the media are clear 
and the macula has recently become de- 
tached,?> or may be performed where 
distortion of the macula or traction retinal 
detachment is present when vitreous 
hemorrhage has been removed. Clear 
lenses are allowed to remain in place.® 
The initial stages of vitrectomy are per- 
formed to relieve anterior to posterior 
vitreous traction by using instrumenta- 
tion that provides infusion, suction, and 
cutting capabilities combined with intra- 
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ocular illumination. After removal of the 
anterior vitreous, the cone of vitreous 
extending from the vitreous base to the 
edge of proliferative tissue (Fig. 1) is 
circumscribed near its points of retinal 
attachment carefully, to avoid cutting un- 
derlying detached retina. Blood trapped 
behind the posterior hyaloid face or on 
the surface of the retina is removed. 
Surgery on the retinal surface requires 
the availability of bipolar cautery, intra- 
ocular scissors, and a hooked needle or 
special membrane picks. Careful assess- 
ment is first made of the structure of the 
fibrovascular membranes, and areas of 
persistent attachment of the posterior hy- 
aloid to retina are noted. If cortical vitre- 
ous is not completely detached, it may be 
carefully separated from retina with 
membrane picks, a hooked needle, or in- 
traocular scissors. Elevated, more solid 
areas may be gently sucked into the cut- 
ting port of the vitreous instrument and 
then pulled gently away from the retina, 
which often separates from it in large 
sheets. Freeing of cortical vitreous must 
be done over attached retina initially, 
working toward areas of detachment. 
Photocoagulation marks may be tena- 
cious points of adherence of cortical vit- 
reous to underlying retina and excessive 
traction can cause retinal breaks. 
Fibrovascular bridging is frequently 
found between vascular arcades or be- 
tween an epicenter along a vascular ar- 
cade and the optic nerve head. These 
membranes may be closely applied to 
retina or elevated as much as 5 to 7 disk 
diameters above the retinal surface. If 
separated sufficiently from the retinal sur- 
face, some bands may be safely cut with 
the vitrectomy instruments. Orientation 
of the cutting port anteriorly reduces the 
danger of suction on the underlying reti- 
na. Bipolar cautery with one lead con- 
nected to a light pipe and the other to the 
cutting instrument may be used on se- 
verely vascular membranes to close ves- 
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sels before severing them. Bleeding after 
cutting these vascular fronds usually 
stops spontaneously but can also be con- 
trolled by endophotocoagulating the cut 
vascular ends or by increasing the intra- 
ocular pressure by raising the height of 
the infusion bottle. 

Sharp dissection with intraocular 
scissors—More commonly, fibrovascular 
sheets and cortical vitreous remnants are 
closely adherent to the surface of the 
retina. These sheets, especially when as- 
sociated with thin detached retina, are 
best approached by sharp dissection with 
intraocular scissors. Use of the scissors 
has the advantage of not pulling on the 
retina. Because retinal breaks are most 
commonly produced by pressure on the 
retina, this risk of epiretinal surgery is 
significantly reduced by sharp dissection 
techniques. 

Currently available scissors may be in- 
troduced through a 19- or 20-gauge inci- 
sion and have a right angle configuration 
for approach to the retinal surface. More 
highly elevated bridging fronds or sheets 
are chosen for initial dissection (Fig 2, 
top left). The blades of the scissors are 
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inserted beneath the areas of traction by 
finding a cleavage plane with the posteri- 
or blade used as a blunt dissector (Fig. 2, 
top right). Care is taken to avoid the retina 
with the tips of the scissors and not to 
draw it inadvertently between the cutting 
blades. Careful segmentation of the mem- 
branes allows the retina to settle back 
onto the pigment epithelium (Fig. 2, bot- 
tom left). Segmentation is meticulously 
carried out and multiple cuts are made to 
isolate all epicenters and relieve all trac- 
tion. Heavy sheets that have caused a 
pleatlike effect, particularly near the disk, 
can be segmented toward the disk. (Fig. 
3). Elevated vascular fronds may be iso- 
lated simply (Fig. 2, bottom left). Cut 
edges of membranes generally separate 
immediately during surgery but show in- 
creasing separation for several weeks dur- 
ing the postoperative period as the retina 
settles. Additionally, membranes retract 
or roll on themselves so their surface area 
is reduced. There is no need to drain 
subretinal fluid if no holes are present, 
because relief of traction is sufficient to 
allow reattachment of the retina. 
Dissection techniques under air—The 





Fig. 2 (Meredith, Kaplan, and Aaberg). Top left, 
Fibrovascular fronds grow along the posterior hya- 
loid membrane; tangential epiretinal traction of fi- 
brovascular and cortical membrane creates retinal 
folding and traction detachment. Top right, Intra- 
ocular scissor is introduced beneath the membrane 
and segmentation is performed to relieve traction. 
Bottom left, Separation of cut edges begins immedi- 
ately if traction is relieved. Further settling of the 
detachment occurs with time. 
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Fig. 3 (Meredith, Kaplan, and Aaberg). Surgeon’s view of tabletop membrane over posterior pole. Radial 
cuts toward disk allow separation of pleated folds. 


existence of a rhegmatogenous retinal de- 
tachment before surgery or creation of 
holes during epiretinal surgery, which 
leads to progressive intraoperative rheg- 
matogenous retinal detachment, make 
surgery particularly difficult and may pre- 
vent the achievement of the objectives of 
the vitrectomy. When it is highly mobile, 
attempts to work on the surface of the 
retina are hazardous. To solve this prob- 
lem, air insufflation into the vitreous cavi- 
ty may be used to reduce the mobility of 
the detached retina and permit continued 
dissection of epiretinal membranes. To 
accomplish this, a fluid-gas exchange 
(S. Charles, personal communication, 
June 1977)? is done by injecting air 
through the infusion line and allowing 
fluid to egress either through the vitrec- 
tomy needle or a fluted needle in the 
vitreous cavity. A 50-ml syringe filled 
with air is attached to the infusion line 
and the eye is gradually filled with air. If 
significant subretinal fluid caused by a 
retinal break is present, the tip of the 
fluted needle is placed within the hole as 
suggested by Charles (S. Charles, person- 


al communication, June 1977). As air is 
injected, fluid will be forced out of the 
subretinal space, thereby flattening the 
retina. In unusual instances where large 
amounts of fluid are present but no hole is 
seen, creation of a hole in an area where it 
can be easily repaired may allow this 
internal drainage procedure. Once the vit- 
reous cavity is filled with air, vitreous 
scissors are introduced. Continued slow 
infusion of air is necessary to maintain 
sufficient intraocular pressure to prevent 
corneal striae and keep the retina flat- 
tened. Many small air leaks in this system 
are present, but the most significant oc- 
curs through the hollow hub of the vitrec- 
tomy scissors, thereby requiring a con- 
stant infusion of air. At the conclusion of 
the segmentation of membranes and re- 
lease of epiretinal traction, the vitreous 
cavity can remain filled with air or a 30% 
sulfahexafluoride and air mixture can be 
used to replace it if continued internal 
tamponade is desired.%1° 

The same technique has also been used 
to separate taut posterior membranes that 
were otherwise inoperable. The infusion 
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of air into the vitreous cavity puts pres- 
sure on the detached retina and displaces 
it posteriorly, increasing the separation 
between retina and the proliferative tis- 
sue. These manipulations under air are 
optimally performed in the aphakic eye 
because of the multiple white reflexes 
present when the vitreous cavity is filled 
with a gas in the phakic eye. If air insuf- 
flation for this manipulation is anticipat- 
ed, removal of the lens is almost always 
necessary. A contact lens is not necessary 
for posterior work when the aphakic eye 
is completely filled with air. The optical 
image created by an air-filled vitreous 
cavity is lessened, but this has not proved 
to be a significant technical problem. The 
quality of the image is variable if the eye 
is allowed to soften transiently because of 
corneal striae but a slow continuous infu- 
sion is usually sufficient to overcome this 
problem. 

Management of complications—Ret- 
inal breaks are the main complication of 
surgery on epiretinal membranes. Dia- 
thermy too close to the retina can cause 
full-thickness necrosis and retinal holes. 
Because peeling procedures necessitate 
some pulling on the retina, the incidence 
of retinal tears has been shown to be 
increased from 12 to 24%.* These holes 
are usually posterior, and although their 
incidence is decreased with sharp dis- 
section techniques by using intraocular 
scissors, posterior breaks may still occur. 
Because epicenters of vitreous traction fre- 
quently occur at the margin of ischemic 
areas where new vessels take their origin, 
the epicenters are adjacent to the thinnest 
and most atrophic retina, and manipu- 
lations in these areas have increased 
hazard. Additionally, once the epiretinal 
traction has been relieved, mechanized 
suction cutters should not be used to 
attempt to remove epiretinal tissue, be- 
cause the newly mobile retina may be 
quickly aspirated into the cutting port, 
thus creating large breaks. 

Management of posterior retinal holes 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MARCH, 1980 


depends on the amount of adjacent epiret- 
inal traction remaining and the extent of 
the associated rhegmatogenous retinal de- 
tachment. When little or no traction is 
present and the rhegmatogenous de- 
tachment is minimal, the tear may be 
surrounded with intraocular photo- 
coagulation or intraocular cryotherapy. 
Creation of a chorioretinal lesion with 
these intraocular delivery systems is easi- 
er and more accurate in far posterior 
breaks. The eye may then be filled with 
gas to provide internal tamponade?**? 
using air or 30% sulfahexafluoride.!° 
Scleral buckling is unnecessary if no ad- 
jacent traction is present to reopen the 
hole. 

If significant traction cannot be re- 
lieved adjacent to the retinal break, exter- 
nal buckling is necessary, but may be 
exceedingly difficult with tears in the pos- 
terior pole. Use of a radial exoplant sili- 
cone sponge is helpful in these instances. 
If one half to one full quadrant of detach- 
ment is present, intraocular cryotherapy 
is often difficult and endophotocoagula- 
tion is usually impossible. In this in- 
stance, the lens is removed and internal 
drainage of subretinal fluid and insuffla- 
tion of the vitreous cavity with air of 
sulfahexafluoride is performed as previ- 
ously described. Either endophotocoag- 
ulation or endocryotherapy can now be 
performed in conjunction with external 
buckling. Care must be taken to have the 
endophotocoagulator tip immersed in a 
slight meniscus of fluid to avoid damage 
to the fiberoptic tip. 

Injury in rabbit eyes causes membrane 
formation,!! making it an ideal model for 
practice surgery. Experience in the ani- 
mal eye allows the operator to gain skill 
with two-instrument techniques, intraoc- 
ular diathermy, cryotherapy, endophoto- 
coagulation, and sharp dissection with 
intraocular scissors. Such manipulations 
in laboratory animals should be done 
before undertaking difficult technical 
problems in human diabetic patients. 
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SUMMARY 


We used a technique for surgical man- 
agement of fibrovascular membranes to 
relieve epiretinal tangential traction when 
present in proliferative diabetic retinopa- 
thy. Sharp dissection with intraocular 
scissors was used to segment fibrovascu- 
lar and cortical vitreous membranes to- 
gether with cauterization of large vessels 
with intraocular bipolar diathermy. The 
objective of membrane segmentation was 
to relieve all epiretinal traction, thereby 
reducing retinal surface distortion and 
allowing the retina to flatten and reattach. 
Complete relief of traction prevented fur- 
ther late contraction of membranes and 
subsequent distortion and redetachment. 
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HEREDITARY VITREORETINAL DEGENERATION, CLEFT LIP AND 
PALATE, DEAFNESS, AND SKELETAL DYSPLASIA 


LUCIAN REGENBOGEN, M.D., AND VICTOR GODEL, M.D. 


Tel Aviv, Israel 


Hereditary vitreoretinal degeneration 
may be associated with various systemic 
skeletal abnormalities. The median cleft 
face syndrome is the most commonly as- 
sociated defect.!:? No strong tendency ap- 
parently exists for the association of cleft 
palate with hyaloideoretinal degeneration 
and skeletal abnormalities, but its occur- 
rence in familial cases suggests that such 
associations may be causal.’ In studying a 
family with this association we found 
undescribed features that emphasize the 
range of the clinical anomalies and the 
phenotypic spectrum of this condition. 


CASE REPORTS 


Case Il-l—We first saw this 26-year-old man 
(Fig. 1) in 1972 when he was hospitalized because 
of a two-day history of loss of vision in his right eye. 
Ocular examination disclosed severe myopia in both 
eyes. The visual acuity was R.E.: 1/60 (3/200) with 
—12.0 sph; and L.E.: 6/12 (20/40) with —10.0 sph. 
The pupils were round and reacted to light and to 
near fixation. On slit-lamp examination the corneas 
were clear and the angles were normal. Mild, pos- 
terior cortical and subcapsular cataracts were pres- 
ent in the anterior segments in both lenses. The in- 
traocular pressure was R.E.: 10 mm Hg and L.E.: 
17 mm Hg. Ophthalmoscopy of the right eye dis- 
closed a retinal detachment in an optically empty 
vitreous cavity. The detachment was situated in the 
upper portion. Five retinal tears were located both 
nasally and temporally at various distances from the 
corneoscleral limbus. One of the horseshoe tears 
had rolled edges with a visible vitreous membrane 
attached to its flap. The fundus of the left eye also 
had an optically empty posterior vitreous cavity, a 
fibrillar anterior vitreous, and a few preretinal mem- 
branes. The retina itself was attached but had a 
marked meridional fold between the 2 and 4 o’clock 
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positions. Latticelike degeneration with dissemi- 
nated patchy areas of thinned pigment epithelium 
was present in the equator region. 

Three circling buckling operations, followed by 
photocoagulation, were done in the right eye to 
obtain successful anatomic reattachments. In the 
left eye a big tear in the upper nasal quadrant was 
photocoagulated in 1973. Despite this treatment and 
careful follow-up, the patient developed a left tem- 
poral retinal detachment caused by two retinal tears. 
Retinal reattachment was obtained after four differ- 
ent surgical procedures. At his last examination, 
after six years of follow-up, he had a corrected visual 
acuity of R.E.: 6/30 (20/100) and L.E.: 6/20 (20/60), 
as the result of bilateral macular puckering. The 
electroretinograms showed decreased amplitude re- 
sponses of both photopic and scotopic components 
but peak latencies were preserved (Fig. 2,C.) 

The patient had had a surgical correction of com- 
plete cleft palate and cleft lip (Fig. 3) at age 4 years. 
A maxillary hypoplasia caused a flattened midface 
(Fig. 4). Because of the associated vitreoretinal de- 
generation and cleft palate, an extensive medical 
examination was initiated to rule out any other 
systemic diseases. Results of all routine laboratory 
tests were within normal limits. The physical exami- 
nation disclosed thoracic kyphosis, bilateral pes 
planus and adductus, and calcanea valgus. The 
finger, wrist, and ankle joints were hyperextensible 
(Fig. 5). Radiographic examinations of the skeleton 
disclosed the following abnormalities: lumbal 
hyperlordosis, a flattened L-5 vertebra, bilateral tri- 
angular navicular bone, medial deviation of the 
tarsal bones of the left foot and bilateral synphalan- 
gism of proximal joints of the second, third, and 
fourth toes. A broad pelvic bone with feminin form 
was found (Fig. 6). An audiologic examination 
showed a high frequency sensorineural hearing de- 
fect with increased compliance of the middle ear, 
which had not progressed since an earlier examina- 
tion. 

Case II-3—This 22-year-old man (Fig. 1), the 
younger brother of the proband, was examined. 
Ocular examination showed normal external eye 
movements, and intraocular pressures. The lenses 
were clear and the angles were within normal limits. 
Visual acuity was R.E.: 6/12 (20/40) with —5.0 sph 
and L.E.: 6/9 (20/30) with —4.0 sph. Ophthalmosco- 
py disclosed vitreous membranes and optically 
empty vitreous cavities. In the retina of the right eye 
pigmented scars resulting from photocoagulation 
were found in the upper temporal side. The treat- 
ment had been done two years previously in another 
hospital because of a retinal break. In both eyes 
latticelike degenerations were found in the equatori- 
al region. The retina in these areas looked slightly 
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NORMAL 
Fig. 1 (Regenbogen and Godel). 
CONSANGUINITY Family pedigree. 
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HYALOIDEO RETINAL DEGENERATION, NIGHT BLINONESS, 
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Fig. 2 (Regenbogen and Godel). The impaired 
electroretinograms of the mother (B) and the two 
children (C,D) as compared with the normal electro- 
retinograms of the father (A) (calibration, 200 uV, 
40 msec). 





Fig. 3 (Regenbogen and Godel). Oral scars after 
the surgical correction of the cleft palate. 


416 


Fig. 4 (Regenbogen and Godel). Profile view with 
midfacial flattening and short mandible. 


elevated and had lost its transparency. Scattered 
areas of thinned pigment epithelium with exposure 
of the large choroidal vessels were found. 

The patient complained of visual difficulties to- 
ward nightfall and his electroretinograms showed 





Fig. 6 (Regenbogen and Godel). Broad pelvis with 
feminine form. 
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Fig. 5 (Regenbogen and Godel). Hypermobility of 
joints. 


smaller amplitude responses with moderately re- 
duced scotopic activities (Fig. 2,D). 

A general physical examination of the patient 
showed a surgically corrected cleft lip and a highly 
arched palate. Pectus excavatum and laxity of the 
finger, wrist, and ankle joints were found. Skeletal 
x-ray films disclosed lumbar hyperlordosis. 

Case l-2—The 5l-year-old mother (Fig. 1) of the 
previously described patients was also examined. 
Ocular examination disclosed visual acuity of 6/12 
(20/40) with —7.0 sph in each eye. She was unaware 
of any ocular diseases but complained of night 
blindness. Ocular pressure and chamber angles 
showed no abnormalities. White specks on the sur- 
face of the embryonic nucleus were found in the 
lens. Ophthalmoscopy showed translucent vitreous 
strands moving freely in the optically empty vitre- 
ous cavity. In the equatorial region of the retina, 
small areas of yellow atrophy were present with 
sheathed retinal vessels but without any pigmenta- 
tion. The electroretinogram showed subnormal am- 
plitudes but normal latencies of its positive com- 
ponents, indicating significantly inferior scotopic 
activities (Fig. 2,B.) 

She had had a surgical correction of cleft palate in 
childhood. Results of routine laboratory studies 
were normal. The x-ray studies revealed broadening 
of the metatarsal and metacarpal joints. There was a 
laxity of the hand joints. Audiologic examination 
showed a bilateral high frequency sensorineural 
hearing defect with a small conductive component. 
The remainder of the findings, including the neuro- 
logical status, were normal. The family history dis- 
closed that her father was 44 years of age at her 
birth. Neither parent had any particular diseases. 

The patient had another child who developed 
meningitis and died at 4 years of age. This child had 
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no midline fusion defects. All of the patient’s preg- 
nancies were uncomplicated and there was no expo- 
sure to teratogenic agents. She did not mention any 
difficulties regarding the birth of her children. She 
and her husband were first cousins. Her husband 
had normal results from physical, ocular, and labo- 
ratory examinations. 


DISCUSSION 


A variety of skeletal abnormalities have 
been discovered in patients with heredi- 
tary vitreoretinal degenerations of various 
types.*-® Most are inherited in an irregu- 
lar autosomal dominant manner. The 
most characteristic disease is a hereditary 
arthro-ophthalmopathy, which is a domi- 
nantly inherited connective tissue disor- 
der consisting of progressive multiple 
dysplasia of the epiphyses associated 
with overtubulation of the long bones. 
Some of the skeletal anomalies found in 
our cases, such as cleft palate, hypermo- 
bility of joints, flattened vertebral bodies, 
and pelvic bone deformities, were identi- 
cal with those described in Stickler syn- 
drome. But the lack of the characteristic 
progressive irregular flattening of the ar- 
ticular surfaces, and marked enlargement 
of the elbows and knees, made a diagno- 
sis of Stickler disease unlikely. The sen- 
sorineural deafness in our two patients, 
which is sometimes present in the Stick- 
ler syndrome, was unusual, suggesting 
that the associated ocular vitreoretinal 
degeneration and skeletal abnormalities 
have a complex dysmorphogenesis. All 
our involved patients had similar sensori- 
neural hearing loss in the high frequency 
range. 

This association of symptoms in such a 
rare syndrome indicates that this condi- 
tion results from a phenotypic variability 
of genic origin, and the full complement 
of defects described in our family places 
this association in the class of vitreoreti- 
nal skeletal syndromes. 

The ocular findings in our family were 
characterized by an optically empty pos- 
terior vitreous, a fibrillar anterior vitre- 
ous, preretinal membranes, and retinal 
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breaks. In the proband the simultaneous 
multiple retinal tears situated in different 
meridians and distances from the corneo- 
scleral limbus led to retinal detachment 
with poor surgical prognosis, confirming 
earlier clinical impressions.*? The bilat- 
eral cortical cataract in the proband was at 
variance with the usual nuclear cataract 
described in vitreoretinal degeneration,® 
and the night blindness present in all the 
involved cases was characteristic of the 
syndrome.4 

Symptoms were present in members of 
two successive generations in our family. 
The appearance of the symptoms in the 
mother, the only affected child of a previ- 
ously unaffected family, suggests that she 
carried a fresh gene mutation. The ad- 
vanced age of her father at the time of her 
birth would support this idea.8 The sub- 
sequent transmission of this syndrome to 
two children suggests a dominant inheri- 
tance. Consanguineous matings do not 
increase the incidence of dominantly in- 
herited diseases; thus, the marriage be- 
tween the heterozygote mother and the 
phenotypically normal father did not in- 
fluence the remarkable variability in gene 
expression between the brothers. Howev- 
er, from the presence of such symptoms, 
it is not possible from this pedigree to 
determine whether the expression of the 
same mutant gene produces the syndrome 
or whether multiple alleles or mutations 
of separate loci are involved. 

Because of the broad range of expres- 
sivity, the similarity in clinical manifesta- 
tions, and the mode of inheritance, some 
investigators believe that these are closely 
related entities.21° Enough genetic evi- 
dence exists to support the conclusion 
that the mode of inheritance does not help 
to distinguish these disorders because 
they are almost all autosomal dominant. 


SUMMARY 


Two brothers and their mother had 
vitreoretinal degeneration associated with 
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cleft palate, a peculiar physiognomy, 
skeletal anomalies, and sensorineural 
deafness. The pattern of inheritance in 
this family suggested autosomal domi- 
nant transmission. 
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OPHTHALMIC MINIATURE 


A deficiency of the black pigment of the eye is occasionally found 
in persons of a very fair complexion and light hair. This affection is 
therefore common in the Albinoes. This circumstance arises from 
the whiteness of the eyelashes and hair, whereby the retina is 
deprived of the natural shade that softens the light in its descent. 
This debilitated race generally inhabit warm and damp regions; 
they are seldom long-lived, and frequently low-spirited and morose. 
The iris is of a pink colour, and this circumstance, added to the 
constant winking that the weakness of the organ occasions, gives 
them a distressing appearance. In horses, this want of the dark 
pigment constitutes what is called the wall eye. 


J. G. Millingen 


Curiosities of Medical Experience 


London, Richard Bentley, 1839 


BILATERAL ACUTE RETINAL NECROSIS 


FRANCIS W. PRICE, JR., M.D., AND T. F. SCHLAEGEL, JR., M.D. 


Indianapolis, Indiana 


Bilateral acute retinal necrosis begins 
as a symmetrical and confluent retinal 
swelling with hemorrhages. It develops 
into necrosis and sloughing of the retina 
into the vitreous. This disease process 
appears to be secondary to an obliterative 
vasculitis of the retina, and it is accompa- 
nied by an anterior uveitis. Destruction of 
the retina is rapid, lasting only a few 
weeks in each eye.!? 

We describe a patient who had com- 
plete retinal destruction in one of the two 
eyes involved. No systemic abnormalities 
were found in this case and no cause was 


identified. 


CASE REPORT 


A 20-year-old woman had a three-week history of 
soreness in the back of her mouth that gradually 
spread to include the whole left side of her face, as 
well as a left frontal headache for one week, and 
progressive blurring in the left eye for three days. 
Examination on Sept. 3, 1978, showed tenderness 
over the left frontal, temporal, maxillary, and orbital 
areas, as well as the ascending ramus of the mandi- 
ble. She had a low-grade fever up to 37.8°C. No 
signs of infection or ulceration were found. Results 
of her neurologic examination were normal except 
for redness of the conjunctiva and a dilated and 
fixed pupil in the left eye. Ophthalmoscopic exami- 
nation of the left eye showed disk edema, venous 
engorgement, and peripheral retinal hemorrhages. 

The working diagnosis was a facial infection, 
possibly secondary to a sinusitis with secondary 
venous thrombosis in the left eye. She was treated 
with penicillin. Laboratory examination included 
the following: x-rays of her skull, sinuses, and chest; 
computed axial tomography with and without con- 
trast; blood cultures; urine cultures and cerebral 
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spinal fluid cultures for bacteria and fungi; all 
results were negative. She had an erythrocyte sedi- 
mentation rate of 13 mm/hr, a hemoglobin of 
14.4 g/dl, a white blood cell count of 9,300/mm°, 
and a red blood cell count of 4.9 x 106/mm°?. Her 
spinal tap suggested a viral, or nonspecific low grade 
inflammation with a normal opening pressure, a red 
blood cell count of 34/mm?; and a white blood cell 
count of 14,000/mm* with a differential of 79% 
lymphocytes and 21% polymorphonuclear leuko- 
cytes. The protein level was 30 mg/100 ml and the 
glucose was 55 mg/100 ml with a blood glucose 
level of 117 mg/100 ml. 

She was transferred here where she was seen on 
Sept. 8, 1978. On examination, her best corrected 
visual acuity was R.E.: 6/4.5 (20/15) and L.E.: light 
perception. Results of external and biomicroscopic 
examinations were normal in the right eye and no 
follicles or papillae were seen in either eye. The 
conjunctiva on the left was +2 hyperemic, the pupil 
was fixed at 7 mm, and biomicroscopic examination 
showed signs of an anterior uveitis with 1.5 fine, 
medium, and greasy keratic precipitates, 2 flare, 3.5 
cells,? no synechiae, and no cells in the vitreous. 
Intraocular pressure was R.E.: 8 mm Hg and L.E.: 
14 mm Hg. 

Results of ophthalmoscopic examination of the 
right eye were normal (Fig. 1). Ophthalmoscopic 
examination of the left eye showed hemorrhages in 
all quadrants, edema of both the retina and the 
nerve head, and dilated and irregular vessels. The 





Fig. 1 (Price and Schlaegel). Kodachrome of the 
right eye on Sept. 8, 1978, showing a normal fundus. 
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Fig. 2 (Price and Schlaegel). Two views of the right eye on Sept. 20, 1978. Left, A Kodachrome. Right, A 
fluorescein angiogram in the late venous phase showing a mild dilation of the vessels and tortuosity of the 
veins not present on Sept. 8, 1978. The posterior pole is otherwise normal. 


fluorescein angiography of the left eye showed a 
diffuse leakage of all retinal vessels with obliteration 
of flow in some. 

No cause for her vasculitis could be found and no 
treatment was given. The obliterative nature seemed 
to be similar to that reported in Behcet's disease,* 
although there was no history of ulcerative lesions, 
arthralgias, phlebitis, or erythema nodosum. Her 
history was noncontributory with respect to immu- 
nizations, travel, recent upper respiratory tract in- 
fection, and toxic or chemical exposures. She had a 
normal full-term infant in May 1978. She had had 
frequent sore throats during her pregnancy. 

On Sept. 19, 1978, she began to have supraorbital 
pain on the right. Visual acuity decreased to R.E.: 
6/6 (20/20) and L.E.: no light perception. The anteri- 
or chamber was still quiet on the right, whereas that 
on the left showed an increased reaction, as well as 
retrolental and anterior vitreous cells. Ophthalmo- 
scopic examination of the right eye revealed a mild 
increase in haze and dilation of some veins (Fig. 2). 
Fluorescein angiography also showed the increased 
vessel size, as well as peripheral arteritis (Fig. 3). We 
treated her for Behcet’s disease because the vasculi- 
tis was spreading to the right eye. She was given 
10 mg of chlorambucil daily as reported by Mamo.* 

By Oct. 2, 1978 (two weeks after the onset of 
symptoms in the right eye), her visual acuity had 
decreased to hand movements at 4 feet. She was 
given 300 mg of prednisone and 15 grains of aspirin 
every morning as a last attempt to reverse the vascu- 
litis. There was now a full blown anterior uveitis in 
the right eye with +2 fine, medium, and greasy 
keratic precipitates, 3 flare, 3.5 cells, and no synech- 
iae. Cells were present in the vitreous. She had 
diffuse retinal hemorrhages and edema in the right 
eye (Fig. 4), and fluorescein angiography revealed a 


severe obliterative vasculitis with little perfusion 
more than three to four disk diameters from the disk 
(Fig. 5). Hemorrhages in the left eye were clearing, 
leaving white gliotic vessels. 

On Oct. 18, 1978, visual acuity in the right eye 
was still hand movements at 4 feet. The anterior 
chamber examination showed no change, and the 
fundus and fluorescein examinations showed essen- 





Fig. 3 (Price and Schlaegel). Right eve, Sept. 20, 
1978. Fluorescein angiogram of a peripheral infero- 
temporal arteriole showing leakage and late staining 
with dilation. Earlier frames showed the dilation to 
be irregular. 
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Fig. 4 (Price and Schlaegel). Right eye, Oct. 2, 1978. Left, Kodachrome now shows abrupt vessel dilation 
in an inferior temporal arteriole (large arrow), macular edema, and multiple hemorrhages (small arrows). The 
light spot at the above site of dilation appears to be a thrombus secondary to the inflammatory reaction. 
Right, Kodachrome of a more temporal and inferior view of the fundus showing more blotlike hemorrhages 
and abrupt vessel dilation characteristic of peripheral vessel occlusion. 


tially the same intensity of inflammation. The left discontinued and 100 mg of cyclophosphamide 


eye now had a funnel-shaped detachment of necrot- twice daily was started. 
ic retina. Because the intensity of the reaction in the By Nov. 1, 1978, she had light perception only in 


right eye had not decreased, the chlorambucil was the right eye. The anterior chamber on the right 
showed no change, and she had necrotic retinas with 
retinal detachments bilaterally (Fig. 6). The cyclo- 
phosphamide was stopped, her prednisone was ta- 
pered, and she continued taking the aspirin. 





Fig. 5 (Price and Schlaegel). Fluorescein angiog- 
raphy shows the obliterative nature of this process. 
Compare the large arrow here to the one in Figure 4. 
The small arrows mark an arteriovenous anastomo- 
sis that has formed across the macula, apparentlv in Fig. 6 (Price and Schlaegel). Fluorescein angio- 
response to the disease process; it was not presenton gram of the right eye on Nov. 1, 1978 shows diffuse 
the earlier fluorescein angiogram from Sept. 18, leakage from the disk and from the few vessels that. 
1978 (Fig. 2). have remained patent. 
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Follow-up examination has shown a gradual de- 
crease in her inflammatory process, but no other 
significant change. 

Since first seen in the uveitis clinic, the patient 
was extensively examined for any systemic abnor- 
mality, but none was found. Despite the marked 
vasculitic changes in her retinas, neither neurologic 
or renal changes were noted during the entire time. 

Erythrocyte sedimentation rates on Sept. 8, Oct. 5, 
and Nov. 8, 1978, were 12, 12, and 16 mm/hr, 
respectively. The purified protein derivative inter- 
mediate strength skin test was nonreactive, and that 
of streptokinase was 12.5 mm of induration. The 
VDRL test and fluorescent treponemal antibody- 
absorption was nonreactive. Enzyme-linked immu- 
nosorbent assays for Toxocara and Ascaris were 
negative, as were the rheumatoid latex agglutina- 
tion. Antinuclear antibodies were not detected at 
a titer of 1:40. Her thyroxin level was normal at 
10.1 u/dl and her blood cell count showed a hemo- 
globin of 15.0 g/dl and a white blood cell count of 
9,000/mm* with a differential of 1% bands, 52% 
polymorphonuclear cells, 43% lymphocytes, and 2% 
mononuclear cells. The indirect hemagglutination 
toxoplasmosis titer was 1:8. The cytomegalovirus 
titer of her serum was 1:32, but without change on 
repeat titers, and culture of the buffy coat for any 
viruses was negative. Her HLA profile was All, A24, 
B7, B15, and CW3. She was positive for W6 and 
negative for the other known A, B, and C antigens 
including B5. 

Her blood was also checked for clotting abnor- 
malities or evidence of any intravascular abnormali- 
ties, and results of the following tests were all 
within the normal limits: prothrombin time, 12.0 
seconds; partial thromboplastin time, 22.5 seconds; 
fibrinogen, 280 mg/mm*; thrombin time, 26.1 sec- 
onds; platelet aggregation with epinephrine, 95% 
at four minutes; platelet adhesiveness, 71%; anti- 
thrombin III, 42.8 mg/dl; duke bleeding time, one 
minute; Cz compliment, 165 mg/dl; C4 compliment, 
39 mg/dl; cryoglobulins, negative; serum protein 
electrophoresis: albumin, 47.2%; alpha-1, 4.8%; 
alpha-2, 10.7%; beta, 13.5%; gamma, 23.8%. The se- 
rum immunoglobulins were increased with IgM, 
2.50 mg/mm?® (normal, 1.15+ 0.26); IgA, 3.30 
mg/mm*? (normal, 1.69 + 0.80); and IgG, 16.00 
mg/mm? (normal, 9.76 + 2.18). Her initial blood cell 
count on Sept. 8, 1978, showed some spherocytes 
and macrocytes, but these were not noted on subse- 
quent testing. 

On March 20, 1979, she still had visual acuity of 
light perception in the right eye and none in the left. 
Her applanation pressures were 0 mm Hg bilateral- 
ly. Ophthalmoscopic examination showed only a 
small area of viable retina in the superior periphery 
(Fig. 7). 

DISCUSSION 


Our case appears to be another ex- 
ample of bilateral acute retinal necrosis as 
reported by Young and Bird.! The disease 
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Fig. 7 (Price and Schlaegel). Fundus drawing of 
the right eye March 20, 1979. The posterior pole is 
now bare retinal pigment epithelium with only a 
few strands of white retina over it. Superiorly there 
is a small area of attached retina. The rest of the 
peripheral retina is detached and atrophic. Inferior- 
ly, there are some large vessels that originate anteri- 
orly. Vitreous haze is nearly gone at this point. 


process here is similar, although our pa- 
tient’s age of 21 years is much younger 
than their four cases ranging from 57 to 
63 years of age. Willerson, Aaberg, and 
Reeser? also reported two cases of a ful- 
minant retinal vaso-occlusive disease that 
destroyed the retina bilaterally in each 
patient just as in our case (their patients 
were 65 and 30 years of age). One of their 
patients displayed systemic manifesta- 
tions of Behcet’s disease including aph- 
thous ulcers and iridocyclitis with hypo- 
pyon. Their second patient had iridocy- 
clitis and a history of vulvar sores. 
Willerson’s first patient was treated 
with isoniazid, chlorambucil, and pred- 
nisone. Although it was suggested that 
antimetabolite treatment may have led to 
a quiescence of the retinal vasculitis, one 
eye progressed from an apparently mini- 
mally involved state to a diffuse vasculitis 
of the retina on this treatment. The sec- 
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ond patient was treated with corticoster- 
oids topically, subconjunctivally, and 
orally, as well as with pooled transfer 
factor, none of which changed the course 
of her disease. All four of these eyes 
apparently ended with visual acuity of 
light perception at best. 

Young and Bird,! however, only treated 
their four patients with corticosteroids 
(two also were treated with an antibiotic). 
Four of these eight eyes retained visual 
acuity of 6/12 (20/40) to 6/60 (20/200). 
The one woman in their study was the 
only patient to end up with bilateral 
blindness, but even her vasculitis may 
have decreased on the corticosteroid 
treatment. However, they suggested that 
treatment did not appear to alter the 
course of the disease. Whether it did, or 
whether their patients did not manifest 
the extent of the disease as in our patient 
and Willerson’s is unknown. 

The end result in all of these cases 
appears to be a vitreous contraction from 
the inflammatory process with traction on 
the necrotic retina causing either or both a 
traction retinal detachment and a rhegma- 
togenous retinal detachment. These de- 
tachments sometimes occurred after the 
inflammation had resolved and they in- 
variably proved to be impossible to repair 
if attempted. 

As previously noted, our patient 
showed no decrease in her vasculitis with 
corticosteroids or chlorambucil, although 
she was not given the full dose of 20 mg 
per day as sometimes used by Mamo.° It 
is interesting in our case that such a 
severe vasculitis of the retina could devel- 
op without any hematologic changes sug- 
gestive of a more diffuse vasculitis in the 
body or neurologic changes suggestive of 
a vasculitis in the central nervous system. 
Only one of the previously reported cases 
gives any evidence of systemic involve- 
ment? and two others had increased sedi- 
mentation rates with one of these having 
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evidence of ankylosing spondylitis on x- 
rays. 

Whatever the causal agent, it would 
appear to be specific for the retina with 
some involvement and inflammation of 
the uveal tract as well. All cases, except 
one, appear to have been in patients with 
an apparently normal immunologic status 
before treatment. 

Evidence for Behcet’s disease in our 
patient is circumstantial at best. Her reti- 
nal changes with obliterative vasculitis 
and low-grade fever during her beginning 
attack are consistent with those described 
by Mamo and Baghdassarian.® Emotional 
stress, chronic sore throats for one year 
before onset, and being in the 20- to 
30-year age group are also noted to be 
associated with Behcet’s disease. How- 
ever, our patient lacked the other more 
common signs and symptoms of Behcet's 
disease needed to make a diagnosis. 

Herpes virus infections have been 
noted to have a similar appearance to 
bilateral acute retinal necrosis,”® but such 
cases seldom occur beyond infancy. The 
possibility of herpes and cytomegalovirus 
infections as the cause of bilateral acute 
retinal necrosis were discussed at length 
in the previously mentioned reports. 
However, we cannot attribute a firm diag- 
nosis of this condition to any virus. 

The terminology that has developed in 
published reports regarding these cases is 
potentially confusing. We have chosen 
the terminology used by Young and Bird,! 
bilateral acute retinal necrosis, because it 
aptly describes the overall nature of these 
reported cases, stresses the devastating 
potential of the process, and supplies an 
easily remembered acronym. (BARN). 
Willerson, Aaberg, and Reeser? chose nec- 
rotizing vaso-occlusive retinitis which 
describes the local vascular reaction. 
Finally, Bloom and associates? have re- 
cently described three cases of acute 
retinal necrosis that were secondary to 
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blunt trauma, had no vaso-occlusive com- 
ponent, and were self-limiting processes 
without the marked inflammation and vit- 
reous contraction present in the cases 
discussed here. 


SUMMARY 


A 20-year-old woman lost all useful 
vision Over a 2!/2-month period as a result 
of a necrotizing and occlusive vasculitis 
of the retina. Treatment with prednisone, 
immunosuppressants, and aspirin was 
unsuccessful. No systemic manifestations 
of the disease were found and no cause 
was discovered. 

Kodachromes and fluorescein angio- 
grams showed the progression in one 
eye from normal to near total retinal 
necrosis. The process began with a mild 
venous dilation and peripheral arteritis 
that progressed into an obliterative vas- 
culitis with abrupt vessel dilation, hemor- 
rhages, and retinal swelling. This was 
followed by necrosis and sloughing of the 
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retina into the vitreous. Vitreous contrac- 
tion and necrotic retina produced unrepa- 
irable retinal detachments. 
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ABNORMALITIES OF THE PUPIL AND VISUAL-EVOKED POTENTIAL IN 
QUININE AMBLYOPIA 


JOHN L. GANGITANO, M.D., AND JOHN L. KELTNER, M.D. 


Davis, California 


Quinine has been effective in the man- 
agement of leg cramps, myotonia congen- 
ita, resistant Plasmodium falciparum, 
and eyelid myokymia. The first descrip- 
tion of ocular toxicity dates back to 1841 
when Giacomini! described a case of qui- 
nine amblyopia. Quinine toxicity occurs 
in one out of 100,000 persons susceptible 
to this drug.? An idiosyncratic sensitivity 
is the probable mechanism of a toxic 
response to small amounts of quinine. 
The average dose of quinine is 5 to 10 
grains with daily dosages not exceeding 
33 grains. Toxic visual symptoms have 
been reported from dosages as low as 1.0 
grain.” 

In mild toxic reactions, symptoms con- 
sist of slight clouding or flickering of 
vision, noises in the ears, weakness, and 
confusion. In more severe cases, there is 
sudden complete blindness, dizziness, 
tinnitus, and partial deafness. Loss of 
vision may not occur for days or weeks.” 
The most severe cases develop deep coma 
with circulatory collapse, followed by 
complete blindness, first evident when 
consciousness returns. As a rule, central 
vision recovers, at least partially, with 
constriction of the peripheral fields re- 
maining permanently. Other disorders 
noted in quinine toxicity include dis- 
turbed color perception, photophobia, di- 
plopia, night blindness, scotomas, mydri- 
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asis with poorly reactive pupils, and iris 
atrophy.? 

Investigation into the mechanism of 
ocular involvement has failed to establish 
whether quinine exerts its deleterious ac- 
tion through a primary injury to the gan- 
glion cells and nerve fibers or secondarily 
through vascular changes in the retina. 
Emphasis has often been directed to the 
severe constriction of the retinal arterial 
system in cases of intoxication. Retinal 
ischemia, retinal edema, and optic disk 
pallor have been noted. Perhaps a combi- 
nation of both vascular and neural ele- 
ments are involved in the development of 
the toxic reaction.4 

Many cases of quinine ocular toxicity 
have been reported where electroretino- 
graphic, electro-oculographic, and pu- 
pillary studies have been performed. To 
the best of our knowledge, there have 
been no published reports of the mea- 
surement of the visual-evoked potentials 
or mention of a transient tonic pupillary 
response with denervation supersensitiv- 
ity in a patient with quinine ocular toxici- 
ty. We describe a patient who developed 
bilateral blindness, transient tonic pupils 
with denervation supersensitivity and iris 
atrophy, and abnormal visual-evoked po- 
tentials in addition to other characteristic 
findings seen in quinine toxicity. Quinine 
sulfate is still used in the general medi- 
cal community for the treatment of leg 
cramps. Ophthalmologists should con- 
sider quinine toxicity in any patient with 
sudden onset of bilateral blindness and 
poorly reactive pupils. 


CASE REPORT 


A 54-year-old man was given 5 grains of 
quinine sulfate tablets for treatment of lower ex- 
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tremity muscle cramps. The patient took one tablet, 
three times daily for eight days, and then discontin- 
ued them. Three days after he stopped taking the 
quinine sulfate, the patient developed nausea, vom- 
iting, and a headache in the evening. On awakening 
the next day, the patient discovered he was blind. 
The patient was seen at Martinez V.A. Hospital and 
was admitted to the neurology service. 

Ophthalmoscopic examination on the day of ad- 
mission showed a visual acuity of no light percep- 
tion in both eyes; pupils that were equal at 5 mm 
and unreactive to light; and normal results from 
slit-lamp and ophthalmoscopic examinations. Perti- 
nent laboratory findings included the following: a 
normal brain scan, normal computed tomography 
scan, normal serology, normal blood chemistry ex- 
cept for blood urea nitrogen of 30 mg/100 ml, and a 
sedimentation rate of 52 mm. Neurologic examina- 
tion was unremarkable and the patient was believed 
to have quinine amblyopia. He was given 60 mg of 
prednisone daily, and 40 mg of hydralazine daily, 
which was discontinued after three days at the 
recommendation of a consulting ophthalmologist 
because there was no improvement. Six days after 
admission, the patient’s visual acuity improved to 
light perception; his pupils were oblong, which was 
suggestive of ciliary muscle ischemia; and ophthal- 
moscopic examination showed diffuse anteriolar 
spasm. Fifteen days after admission, the patient’s 
visual acuity was corrected to 6/6 (20/20), in both 
eyes, his pupils had a trace reaction to light, and 
slight pallor of both optic disks was noted. After 
approximately 1!/2 months of hospitalization, during 
which time the patient also underwent a cholecys- 
tectomy secondary to cholelithiasis, he was dis- 
charged. 





Fig. 1 (Gangitano and Keltner). Note pupil irregularity 
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Follow-up ocular examinations were performed 
here from the time of discharge until one year after 
the toxic quinine reaction. During this period, the 
patient maintained a best corrected visual acuity of 
6/6 (20/20) in both eyes, and was noted to have a 
red/green and blue/yellow color deficit, bilateral 
optic atrophy with pigment mottling and thinning of 
the retinal pigment epithelium in the posterior pole, 
and narrowing of the arterioles and veins with a 
mottled choroidal filling pattern on fluorescein angi- 
ography. 

Seven months after the onset of quinine toxicity, 
examination revealed oblong pupils (Fig. 1) that 
reacted only a trace amount to light but moderately 
to an accommodative target with a tonic response. 
On follow-up examination ten months after the 
onset of symptoms, the pupillary response had im- 
proved to a moderate reaction to light with no 
further tonic response to an accommodative target. 
Iris atrophy was present in both eyes on slit-lamp 
examination. Cocaine, 10.0%, was administered to 
the right eye followed by the pupil dilating from 3 to 
6 mm over a one-hour period. Pilocarpine 1/16% 
was administered to the left eye; the pupil constrict- 
ed from 5 to 2 mm over a one-hour period, which 
indicated denervation supersensitivity (Fig. 2). 
Luneau anesthesiometer readings found corneal 
sensitivity to be normal. The cocaine and pilocar- 
pine tests were performed ten months after the onset 
of symptoms. Normal dilation of the pupils to myd- 
riatics was noted. 

Visual field examinations were performed one 
year later and showed constriction of the patient’s 
fields in both eyes (Fig. 3). Electroretinogram 
(ERG), electro-oculogram (EOG), and visual-evoked 





in both right (left) and left (right) eyes. 
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Fig. 2 (Gangitano and Keltner). Note pupillary 
constriction in the left eye one hour after pilocarpine 


1/16%. 


potentials to pattern shift and bright flash were 
performed four months after the patient’s episode 
of quinine-induced amblyopia. The ERG was re- 
corded according to standard techniques using 
Burian-Allen contact electrodes. The ERG revealed 
a flat photopic response and scotopic responses 
showed a deep a-wave with an absent b-wave. A 
poor flicker response was noted at 20 flashes per 
second (Fig. 4). The EOG was recorded according to 


L 
| 


LEFT 


Fig. 3 (Gangitano and Keltner). Goldmann fields are constricted and irregularly depressed in both eyes. 
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standard techniques and was normal,5 with a light 
peak to dark trough ratio in the right eye of 3.0 and 
in the left eye of 3.3. 

Visual-evoked potentials were recorded using 
gold-plated disk electrodes placed according to the 
International 10-20 Electrode System. The visual- 
evoked potentials were recorded over the left (O;) 
and right (O2) hemispheres and referenced to left 
mastoid (A,) and right mastoid (Ag), respectively. A 
30-minute pattern reversal at two reversals per sec- 
ond and bright flash stimulus were used for the 
visual-evoked potential recordings. The visual- 
evoked potentials were abnormal in both eyes re- 
garding waveform and latency. The pattern shift of 
visual-evoked potentials in the right eye was flat 
despite a corrected visual acuity of 6/6 (20/20) 
(Fig. 5). The pattern shift in the left eye showed a 
prolonged latency. 

Bright flash visual-evoked potentials showed 
marked distortion of the waveform in both eyes 


(Fig. 6). 


DISCUSSION 


In some patients, toxic reactions are 
manifested only by central nervous sys- 
tem depression in the form of drowsiness 
or sleep. Many patients awake the next 
day and find themselves blind, as in our 
patient. Our case is similar to other cases 
in which the optic nerve, retina, and reti- 
nal vessels were normal when the patient 
was first seen; then optic atrophy and 
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Fig. 4 (Gangitano and Keltner). Electroretinogram 
and flicker response. 
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Fig. 6 (Gangitano and Keltner). Bright flash 
visual-evoked potentials show marked distortion of 
waveform in both eyes. 
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Fig. 5 (Gangitano and Keltner). Visual-evoked 
potentials to pattern shift show flat response in the 
right eye (top) with marked prolongation of latency 
in the left eye (bottom). 


attenuation of vessels appeared days to 
weeks later.6 In patients who have suf- 
fered toxic reactions to quinine, patholog- 
ic studies have shown degeneration of the 
retinal ganglion cells and nerve fibers 
with atrophy of the rods and cones.* 

The usual visual field change in qui- 
nine toxicity is one of concentric contrac- 
tion. Frequently, the contraction of the 
visual field is greatest in the vertical me- 
ridian.? Improvement of the visual fields 
may take days or months after the initial 
toxic insult with central vision improving 
first and some degree of contraction re- 
maining permanently. Changes in visual 
field and visual acuity are accompanied 
by changes in electrophysiologic meas- 
urements. 

The ERG remains almost normal 
during the initial marked loss of vision, 
but becomes definitely abnormal during 
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the beginning phase of visual improve- 
ment. Depression of the ERG and dis- 
appearance of the b-wave have been not- 
ed.27 In our case, there was an abnormal 
photopic and scotopic response manifest- 
ed by an essentially absent b-wave. It has 
been suggested that the ERG findings 
might be explained by the effects of qui- 
nine on retinal elements at the bipolar cell 
level rather than the rods and cones. The 
ERG in this patient would certainly sup- 
port that contention because his a-wave is 
normal under scotopic conditions with a 
totally absent b-wave. However, the poor 
flicker response and absent photopic 
ERG would suggest probable cone dys- 
function. These findings indicate that 
probably both the photoreceptors and bi- 
polar layers were involved. After the third 
week following the onset of quinine tox- 
icity, it is believed that the ERG changes 
are definitive and will not change further, 
whatever the visual acuity may be.® 

Changes in the EOG parallel changes 
in the visual acuity,” showing an absent 
light response during the initial acute loss 
of vision, but subsequently returning 
gradually to normal as vision improves. 
In later stages, when the visual fields 
remain constricted and the ERG is abnor- 
mal, the EOG may be back to normal, as 
in this case. 

To the best of our knowledge, there 
have been no published reports of the 
effect of quinine toxicity on the visual- 
evoked potentials. In our case, visual- 
evoked potentials were performed both to 
pattern shift and bright flash. The right 
eye to 30 minute check size pattern 
showed no reproducible visual-evoked 
potentials despite a corrected visual acu- 
ity of 6/6 (20/20) in that eye. The left eye 
showed a prolonged positive wave at 
130 msec. Bright flash visual-evoked po- 
tentials showed an early positive peak but 
a distorted waveform in both eyes. Thus, 
the visual-evoked potentials were abnor- 
mal in both eyes regarding waveform and 
latency, and this suggests a conduction 
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abnormality in the nerve fiber layer and 
optic nerve. 

In our case, the pupils were initially 
unreactive to light and accommodation. 
Over a period of ten months, the pupils 
improved to a moderate reaction to light. 
Pupillary reaction to a near accommoda- 
tive target was noted early to be moderate 
with a tonic response. Examination ten 
months after the quinine insult revealed 
the pupillary response was normal to a 
near accommodative target. Denervation 
supersensitivity was noted by a marked 
pupillary constriction after the adminis- 
tration of 1/16% pilocarpine. It has been 
reported that after recovery of vision, pu- 
pils remain dilated with a poor reaction to 
light, or that pupils were dilated and 
reacted to convergence but not to light.® 
We could find no mention of a transient 
tonic pupillary response or supersensitiv- 
ity to weak cholinergics in published re- 
ports. This previously unreported finding 
of a tonic pupil with a positive supersen- 
sitivity reaction is probably secondary to 
iris, ciliary body, or ciliary ganglion isch- 
emia. The oblong pupils are also prob- 
ably secondary to ischemia of the iris and 
ciliary body. Normal dilation of the pu- 
pils to cocaine and mydriatics was noted. 

The problem of therapy in quinine am- 
blyopia is unresolved. All therapeutic at- 
tempts have been based on the assump- 
tion that retinal vascular insufficiency is 
of some importance in the pathogenesis 
of retinal toxicity.6 A great number of 
drugs intended to promote dilation of the 
retinal vessels have been tried, but with- 
out conclusive evidence of benefit. Be- 
cause the prognosis for recovery of useful 
vision is good, it has been difficult to 
evaluate clinically what value vasodila- 
tors might have in the treatment of qui- 
nine toxicity. 


SUMMARY 


Total blindness with a transient tonic 
pupillary response, denervation supersen- 
sitivity, and abnormal visual-evoked 
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potentials developed in a 54-year-old man 
after the use of quinine sulfate for leg 
cramps. He later recovered normal visual 
acuity. A transient tonic pupillary re- 
sponse, denervation supersensitivity, and 
abnormal visual-evoked potentials in qui- 
nine toxicity, to our knowledge, have not 
been previously reported. 
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OPTIC NEURITIS AND SYSTEMIC LYMPHOMA 
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In contrast to leukemia, systemic nodal 
lymphoma rarely involves the eyes or the 
optic nerve; it is more likely to involve the 
orbit. Poorly differentiated lymphomas 
represent up to 10% of all malignant 
neoplasms of the orbit.! Ocular involve- 
ment by reticulum cell sarcoma, although 
uncommon, has been described exten- 
sively in published reports. It is probably 
the most frequent intraocular lymphoma. 
Retinal and vitreous infiltration by reticu- 
lum cells often develop, producing a 
nonspecific uveitis.2~!! Patients with 
Hodgkin’s lymphoma, however, only oc- 
casionally have uveal tract or retinal 
involvement.!2~14 Likewise, optic nerve 
involvement by any form of lymphoma 
is rare; both reticulum cell sarcoma and 
Hodgkin’s lymphoma have been impli- 
cated.45-20. Primary intracranial origin 
was postulated in some cases,!57?8 where- 
as in others optic nerve infiltration devel- 
oped as a complication of leptomeningeal 
lymphomatosis or orbital metastatic lym- 
phoma.!9~?2 

We describe one patient who developed 
an optic neuritis as the initial manifesta- 
tion of leptomeningeal infiltration by a 
poorly differentiated lymphocytic lym- 
phoma. Analysis of the cerebrospinal 
fluid revealed a lymphocytic cellular re- 
action alternating with neoplastic cells; 
classification of these lymphocytes fur- 
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ther defined the tumor as a thymus-cell 
lymphoma (T-cell or malignant lympho- 
ma, lymphoblastic); treatment resulted in 
rapid, long-lasting improvement. We em- 
phasize the increasing frequency of lepto- 
meningeal lymphomatosis, a late compli- 
cation of systemic lymphoma that can be 
seen in association with visual and oculo- 
motor disturbances.2%2! Combined radio- 
therapy and intrathechal chemotherapy 
can frequently arrest tumor growth in the 
meninges. 


CASE REPORT 


A 26-year-old man came here in October 1977 
because of a two-week history of rapidly progres- 
sive, painful visual loss in the right eye. The patient 
had been seen elsewhere four months earlier be- 
cause of shortness of breath. Examination at that 
time showed a left pleural effusion and left supracla- 
vicular lymphadenopathy. Biopsy of the enlarged 
lymph node established a diagnosis of diffuse, poor- 
ly differentiated lymphocytic lymphoma. Subse- 
quently, an abdominal lymphangiogram showed 
enlargement of retroperitoneal lymph nodes. Bone 
marrow biopsy and aspirate were negative for tumor 
involvement, and the tumor was thus classified as 
probably stage IV lymphoma. Treatment with a 
combination regimen of cyclophosphamide, vincris- 
tine, and prednisone resulted in significant improve- 
ment. At the onset of visual symptoms the patient 
was receiving the fifth monthly chemotherapeutic 
cycle. 

On admission, visual acuity was R.E.; light per- 
ception and L.E.: 6/6 (20/20). The patient was able 
to read all the Ishihara color plates with the left eye 
and could not identify red color light with the right 
eye. Visual fields tested in the Goldmann perimeter 
were normal in the left eye and showed light percep- 
tion in the inferonasal field of the right eye. The 
right pupil measured 6 mm and reacted sluggishly to 
direct light; the left pupil measured 2 mm and 
disclosed normal reaction to light and accommoda- 
tion. A normal consensual pupillary photomotor 
response was found in the right eye and a swinging 
flashlight test showed the presence of an afferent 
pupillary defect in the right eye. No proptosis was 
noted and results of the oculomotor examination 
were normal. Slit-lamp examination disclosed a 
normal anterior segment without evidence of in- 
flammatory reaction in the vitreous in either eye. 
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Applanation pressures were 18 mm Hg in both eyes. 
Examination of the right fundus showed swelling of 
the optic nerve head, blurred disk margins and 
absence of spontaneous venous pulsations. Addi- 
tionally, small peripapillary flame-shaped hemor- 
rhages were observed. The remaining posterior pole 
and retina were normal. Examination of the left 
fundus showed swelling of the supernasal disk mar- 
gin as the only abnormality and was otherwise un- 
remarkable. 

Neurologic examination showed a normal mental 
status; no signs of meningeal irritation were present. 
Results of cranial nerve examination with the excep- 
tion of the above described findings were normal. 
The patient had a motor peripheral neuropathy 
without evidence of lateralizing motor signs of path- 
ologic reflexes. 

Results of roentgenologic examination of the skull 
and the optic foramina were normal. Hypocycloidal 
tomograms of the optic canals in both anteroposter- 
ior and the submentovertex views were normal. 
Unenhanced and contrast enhanced computed to- 
mography scan of the brain and orbit were normal. 
Results of routine blood tests were normal, and a 
spinal tap showed slightly xanthochromic cerebro- 
spinal fluid under normal pressure. Cytochemical 
analysis showed the following: 720 white blood 
cells, 90% of them lymphocytes; 80% of these lym- 
phocytes were identified as T-lymphocytes by using 
sheep red-cell rosette formation patterns and surface 
immunoglobulin markers. Further examination of 
the cerebrospinal fluid showed occasional neoplas- 
tic cells alternating with normal appearing lympho- 
cytes. Gram stain and India ink preparations were 
negative. No growth of bacteria, tubercle bacillus, or 
fungi was observed. Repeat bone marrow biopsy 
and aspirate showed no evidence of tumor. 

The patient was treated with prednisone daily, 
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combined with cyclophosphamide, doxorubicin, 
and vincristine. Additionally, 15 mg of intrathecal 
methotrexate was given biweekly for two months. 
Radiation therapy was begun the morning after 
admission and was extended for ten consecutive 
days. A total dose of 3,220 rads was delivered to the 
brain and the craniospinal axis down to the level of 
Cə to C3. Orbital contents were shielded as is usually 
done in cranial irradiation. 

Forty-eight hours after admission and one dose of 
intrathecal methotrexate, initiation of radiation ther- 
apy, and a total dose of 120 mg of prednisone orally, 
the patient described significant visual improve- 
ment. Ophthalmologic examination disclosed a vis- 
ual acuity of L.E.: 6/6 (20/20) and R.E.: 6/12 (20/40). 
The patient was able to identify the first number of 
the Ishihara color plates and visual field examina- 
tion in the Goldmann perimeter showed an absolute 
scotoma to red anda relative central scotoma to an I, 
isopter in the right visual field. Results of the 
remainder of the ophthalmologic examination were 
unchanged. Fluorescein angiogram showed leakage 
of the dye in the optic nerve head of the right eye 
(Fig. 1) and was normal in the left eye. One week 
after initiation of treatment, the visual fields were 
normal, and the scotoma to red target previously 
found had disappeared. A right afferent pupillary 
detect remained and the ophthalmoscopic examina- 
tion showed considerable lessening of the disk 
edema and resolution of the peripapillary hemor- 
rhages in the right eye (Fig. 2); the left eye was 
normal. 

In early May 1978, the patient developed bilateral 
pleural and pericardial effusions. Peripheral blood 
smear and bone marrow aspirate now showed an 
appearance of lymphocytic leukemia. Results of 
neuro-ophthalmologic examination on this occasion 
were normal and a lumbar puncture showed normal 





Fig. 1 (Kattah and associates). Left, Fluorescein angiogram of right eye in arteriovenous phase showing 
dilated capillaries on the optic nerve head and leakage of fluorescein. Right, Persistent staining of nerve 
head and leakage of fluorescein during late phase of the same angiogram. 
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Fig. 2 (Kattah and associates). Arteriovenous (left) and late phase (right) angiograms of patient’s right eye 
approximately one month after initial manifestation. Dilated optic nerve head capillaries and fluorescein 
leakage are no longer present. 


cerebrospinal fluid. The initial pulmonary involve- 
ment seen in this patient and the subsequent lym- 
phocytic leukemic transformation, in addition to the 
high percentage of T-cell lymphocytes in the cere- 
brospinal fluid, established the diagnosis of 
lymphoblastic-lymphoma, and the patient was given 
chemotherapy with L-asparaginase, vincristine, and 
prednisone orally. Six weeks later he had recurrence 
of the pleural and pericardial effusions, hepato- 
splenomegaly, and hepatic failure. He was treated 
with high-dose methotrexate. The patient developed 
sepsis and bleeding secondary to massive bone 
marrow infiltration; two days later he lapsed into a 
coma and died. Permission for autopsy was not 
granted. 


DISCUSSION 


Although malignant lymphomas are es- 
sentially a systemic disease, in most cases 
the tumor begins as a focal proliferation 
of lymphocytes in lymph nodes or an 
extranodal site. This ocular, orbital, and 
optic nerve involvement by lymphoma 
in some cases precedes systemic dis- 
ease,2-1912 whereas in others it repre- 
sents a complication of generalized 
lymphoma.!®?% Ocular involvement by 
reticulum cell sarcoma (malignant histio- 
cytic lymphoma) is well known.?~!! Pa- 
tients with this form of ocular lymphoma 
develop a nonspecific uveitis that is 


often resistant to therapy and indistin- 
guishable from intractable uveitis of 
other causes. Multifocal chorioretinal in- 
filtrates can be found on ophthalmoscopic 
examination when the severity of the vit- 
reous reaction does not preclude visuali- 
zation of the fundus.” !! Vitrectomy may 
establish an early diagnosis and result in 
improvement of vision in some cases.® 
Histologically, multiple foci of malignant 
lymphomatous tissue can be found scat- 
tered in the retina, choroid, and vitre- 
ous.2-!! Ocular involvement of reticulum 
cells often precedes central nervous sys- 
tem or systemic lymphoma by months or 
years.” One of the features of this neo- 
plasm when it involves the central nerv- 
ous sytem is the potential for cure or 
palliation with radiotherapy; complete re- 
mission of the tumor has been accom- 
plished in several cases, which stresses 
the need for an early diagnosis.?>?6 The 
appearance of leptomeningeal lympho- 
matosis as observed in our case is un- 
common with reticulum cell sarcoma. On 
the contrary, large tumor masses in the 
cerebral hemispheres, cerebellum, and 
brainstem are frequently found.?7 Ocular 
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infiltration by Hodgkin’s lymphoma is by 
far less common than ocular reticulum 
cell sarcoma. Primbs, Monsees, and 
Irvine!” described one patient who devel- 
oped a uveitis 18 months preceding sys- 
temic involvement by Hodgkin’s lympho- 
ma; the patient subsequently died and 
histopathologic examination of the eyes 
disclosed vitreous and retinal infiltration 
by well differentiated lymphoma and 
Sternberg-Reed cells. Infiltrative retinop- 
athy in patients with Hodgkin’s lympho- 
ma has been described also.!3-14 

Visual loss as a result of an optic neu- 
ropathy in patients with different types of 
lymphoma is infrequent. Among 5,778 
patients with lymphoma reviewed by 
Williams and associates,?? only one case 
with optic nerve involvement was found. 
Optic neuritis probably results from 
tumor invasion of the meningeal sheath 
of the optic nerve with subsequent com- 
pression or infiltration of the nerve.?! Pri- 
mary Hodgkin’s type lymphoma of the 
central nervous system has been de- 
scribed as occurring with optic neuropa- 
thy and a chiasmal syndrome in two dif- 
ferent instances!*18; diagnosis in these 
cases was made by autopsy or biopsy 
specimen examination. Primary malig- 
nant lymphomas of the central nervous 
system of the reticulum cell sarcoma type 
have been reported also in cases that 
initially developed an optic neuropathy 
in the context of rapidly progressive neu- 
rologic deterioration leading eventually 
to death; diagnosis was established at 
autopsy.!*!6 The presence of optic neu- 
ropathy in patients with generalized sys- 
temic lymphoma as a component of neo- 
plastic leptomeningeal infiltration is also 
uncommon and far less frequent than 
carcinomatous optic neuritis. None of the 
patients with leptomeningeal lymphoma- 
tous described by Griffin and associates?® 
and only one of 13 patients described by 
Bunn and associates?* had optic nerve 
involvement. Lymphoma located in the 
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orbital apex can produce optic nerve and 
oculomotor compression or infiltration re- 
sulting in visual loss associated with oph- 
thalmoplegia.?! Considering the high in- 
cidence of central nervous system infec- 
tions in patients with lymphoma?! and 
the possibility of infectious optic neurop- 
athy,?® the differential diagnosis of optic 
neuritis in patients with lymphoma in- 
cludes herpes zoster,®° Cryptococcus,®! 
Toxoplasma, Candida, and the like. The 
neurotoxic effects of radiation or chemo- 
therapy, or both, should also be studied. 
Sanderson, Kwabara, and Cogan? impli- 
cated vincristine toxicity as a possible 
cause for an otherwise unexplained optic 
neuropathy in a patient with lymphoma. 
Fishman, Bean, and Cogan*4 reported one 
case of optic atrophy after chemotherapy 
and cranial radiation in a patient with 
acute lymphocytic leukemia. 

With aggressive chemotherapy, pro- 
longed disease-free survival has been de- 
scribed in patients with diffuse histiocyt- 
ic lymphoma.** This is apparently associ- 
ated with an increased incidence of lepto- 
meningeal lymphomatosis?4; the primary 
clinical manifestations of lymphomatous 
meningitis include cranial nerve palsies 
and changes in mental status associated 
with a subacute meningeal syndrome.*6 
Invasion of the leptomeninges by system- 
ic lymphoma is probably the result of 
direct extension from adjacent involved 
bone via perforating dural vessels.24 In 
most cases reported by Griffin and associ- 
ates”? with leptomeningeal lymphomato- 
sis, evidence of bone marrow involve- 
ment was found at autopsy. In contrast, 
we were unable to show lymphomatous 
invasion in the first bone marrow aspirate 
examined. 

Leptomeningeal invasion by lympho- 
ma is associated with increased protein 
and decreased glucose in the cerebrospi- 
nal fluid. Identification of neoplastic cells 
can be accomplished in most cases.?3 Ad- 
ditionally, a benign lymphocytic cellular 
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reaction is usually seen. T-cells were 
identified in the cerebrospinal fluid in 
our patient with characteristic rosette for- 
mation and lack of surface immunoglobu- 
lins; thus, leading to a probable diagnosis 
of thymus-cell lymphoma.’? Although no 
systematic study of cytologic characteris- 
tics of lymphocytes in cerebrospinal fluid 
is available and the significance of this 
finding has not yet been determined, the 
clinical course in our case is characteristic 
for T-cell lymphoma. 

Thymus-cell lymphoma or malignant 
lymphoma, lymphoblastic as described 
by Nathwani, Kim, and Rappaport,*® is an 
infrequent tumor occurring in children 
and young adolescents that has some of 
the hematologic and clinical features of 
acute lymphocytic leukemia and shares 
with it a common origin from T-cell de- 
rived lymphocytes.°° The neoplasm fre- 
quently begins as a mediastinal mass and 
is complicated with late bone marrow 
involvement resembling that of classic 
acute lymphocytic leukemia. The progno- 
sis in general is poor with involvement of 
the central nervous system being found 
almost invariably.28 Among 450 non- 
Hodgkin’s lymphomas reviewed by 
Nathawani, Kim, and Rappaport,** 14 
were classified as T-cell lymphomas. Oth- 
er lymphomas possibly originating from 
abnormalities in the T-cell system regula- 
tion include Hodgkin’s disease, mycosis 
fungoides, and the Sezary syndrome.* 
With the advancement in the immunolog- 
ic classification of lymphomas, a better 
understanding of the biologic behavior of 
these tumors will lead to their classifica- 
tion and treatment. 


SUMMARY 


A 26-year-old man with stage IV poorly 
differentiated lymphocytic lymphoma 
complained of visual loss of two weeks’ 
duration. Examination revealed visual 
acuity of light perception in the right eye 
secondary to optic neuritis and other tests 
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revealed the presence of lymphomatous 
leptomeningeal infiltration. Combined 
treatment with intrathecal methotrexate, 
prednisone, and whole brain radiation 
resulted in rapid long-lasting recovery of 
visual functionof the right eye. The cere- 
brospinal fluid contained a large amount 
of thymus-derived lymphocytes and the 
subsequent clinical course observed with 
characteristic of T-cell or malignant lym- 
phoblastic lymphoma. 
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MEDULLOBLASTOMA CAUSING A CORTICOSTEROID-RESPONSIVE 
OPTIC NEUROPATHY 


LAWRENCE W. Hirst, M.D., NEIL R. MILLER, M.D., ASHOK J. KUMAR, M.D., 
AND GEORGE B. UDVARHELYI, M.D. 


Baltimore, Maryland 


The sudden onset of unilateral visual 
loss together with signs of optic-nerve 
dysfunction in a patient in the age range 
of 15 to 45 years usually suggests a diag- 
nosis of optic neuritis. In such cases, 
improvement in visual function after ad- 
ministration of systemic corticosteroids is 
believed to support this diagnosis. 

We encountered a case in which a pre- 
sumed optic neuritis responded com- 
pletely to corticosteroid therapy but re- 
curred whenever corticosteroids 
withdrawn. After neurologic signs and 
symptoms appeared, the patient was re- 
examined and was found to have a medul- 
loblastoma causing optic nerve compres- 
sion. To the best of our knowledge this is 
the first reported case in which direct 
compression of the optic nerve has oc- 
of extension of a 


were 


curred as a result 


posterior-fossa medulloblastoma. 


CASE REPORT 


A 25-year-old man had a history of decreased 
vision in the right eye of eight weeks’ duration. 
Visual acuity was R.E.: 6/15 (20/50) with a central 
scotoma, and L.E.: 6/6 (20/20). The right optic disk 
was mildly edematous. A diagnosis of papillitis was 
made, and the patient was given 40 mg of predni- 
sone orally on alternate days. Rapid improvement in 
visual acuity occurred within two weeks. The corti- 
costeroids were subsequently tapered; however, the 
patient then began to have diffuse headache. He also 
complained of balance difficulties and occasional 
low-back pains that radiated into the left foot. 
Computed tomographic scan showed an ill-defined 
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density occupying the vermis cerebelli (Fig. 1) with 
forward displacement of the fourth ventricle. Con- 
trast computed tomographic scan showed minimal 
enhancement of this mass. The patient was then 
referred to us for further examination. 

On admission the findings of a neurologic and 
general examination were within normal limits. On 
neuro-ophthalmologic examination, the patient's 
visual acuity was 6/6 (20/20) in the right eye with 
difficulty at distance and near, and he could identify 
only four out of ten H-R-R color plates. Visual acuity 
in the left eye was 6/6 (20/20) at distance and near, 
and he could identify all of the color plates with that 
eye. There was no afferent pupillary defect of the 
right eye, but the visual field in that eye had an 
irregular inferior defect (Fig. 2). The left visual field 
was normal. The rest of the results of the examina- 
tion were normal except for a minimal hyperemia 
and blurring of the right optic disk. A repeat com- 





Fig. 1 (Hirst and associates). Noncontrast comput- 
ed tomographic scan with vermian mass (black 
arrows) with forward displacement of fourth ventri- 
cle (open arrows). 
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Fig. 2 (Hirst and associates). Visual field, right 
eye, with irregular inferior field defect and relative 
scotomas. 


puted tomographic scan with contrast medium 
showed no change in the cerebellar mass. Vertebral 
angiography also suggested the presence of an avas- 
cular vermian lesion. 

The patient was scheduled for a pneumoencepha- 
logram and was again given corticosteroids; how- 
ever, he had immediate remission of symptoms 
before the scheduled pneumoencephalogram and he 
therefore declined further studies. A repeat exami- 
nation at this time revealed visual acuity of 6/4.5 
(20/15) at distance and near in both eyes. Color 
vision in the right eye was 8'/2 plates correct out of 
ten, whereas color vision in the left was ten out of 
ten. The visual field in the right eye was intact 
except for several small, relative scotomas in the 
paracentral region. Results of ophthalmoscopic ex- 
amination were normal. A computed tomographic 
scan showed no change from previous studies. 

Corticosteroids were tapered slowly. Two weeks 
after corticosteroids were discontinued, however, 
visual acuity in the patient’s right eye again deterio- 
rated to 6/7.5 (20/25), and he could now identify 
only four out of ten color plates. The right visual 
field continued to show several small paracentral 
scotomas. A right afferent pupillary defect was now 
present. The left eye remained normal. Neurologic 
examination at this time revealed paravertebral 
spasm, lumbosacral tenderness, straight-leg raising 
ability to 30 degrees only, poor tandem gait, unsta- 
ble Romberg test, decreased left knee reflex, and 
decreased sensation in the left lumbar 4 and 5 
dermatomes. A noncontrast computed tomographic 
scan (Fig. 3) now showed a dense suprasellar mass 
that was not enhanced by use of contrast medium, 
and the lesion obliterated the chiasmatic cistern, 
Plain x-rays of the lumbosacral spine were normal. 
Views of the optic foramina (Fig. 4) showed sym- 
metrical enlargement of the right optic foramen. 
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Fig. 3 (Hirst and associates). Noncontrast comput- 
ed tomographic scan showing dense suprasellar 
mass (black arrows) with obliteration of chiasmatic 
cistern. 


Pneumonencephalography showed nonfilling of 
both the fourth ventricle and the chiasmatic cistern. 
Cerebrospinal fluid contained protein concentration 
of 252 mg/dl, glucose of 19 mg/dl, and no cells. 

One week later, the patient underwent a right 
frontal craniotomy. A tumor was discovered that had 
displaced the intracranial portion of the right optic 
nerve upwards and invaded the right optic foramen. 
The right carotid artery was pushed laterally. The 
tumor obliterated the infrachiasmatic cistern and 
extended posteriorly to the hypothalamus. The optic 
nerve was decompressed. Frozen section suggested 
a malignant, small-cell tumor, Histologic examina- 
tion of both the ventricular cerebrospinal fluid and 
of the permanent tumor sections confirmed a diag- 
nosis of medulloblastoma. 

Postoperatively, the patient’s visual acuity im- 
proved to normal; however, he developed increasing 
sensory and motor loss in his lower extremities. 
Lumbar myelogram (Fig. 5) revealed a complete 
block at the L-3 level. Because of rapid worsening of 
his neurologic deficit, the patient underwent an L-2 
to L-5 intradural laminectomy. An extensive, infil- 
trating tumor was present. The cell type of this 
tumor was typical medulloblastoma. 

Fractioned radiotherapy to a total dose of 5,040 
rads to the whole brain, 4,240 rads to the cervico- 
thoracic spine, and 4,920 rads to the lumbosacral 
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Fig. 4 (Hirst and associates). Optic foramina views (black arrows) showing symmetrical enlargement of 


right optic foramen. 


spine was administered over the ensuing six weeks. 
Concurrent therapy with 2 mg of vincristine, intra- 
venously weekly for six weeks, was also given. 
During the next four weeks, the patient’s paraplegia 


partially resolved. Results of neuro-ophthalmologic 


examination remained normal. A computed tomo- 


graphic scan before the patient’s discharge from the 


hospital revealed no suprasellar or vermian masses 
(Fig. 6), although an enlarged fourth ventricle 
was noted. The patient remains well, with some re- 
sidual paraplegia and no evidence of recurrence 
of intracranial tumor at 18 months after the crani- 
otomy. 


DISCUSSION 


Medulloblastoma is an 
tumor, which represents only 4%! of 


uncommon 


all tumors of the central nervous system; 
however, it represents about 20%? of all of 
the intracranial neoplasms in children 
under the age of 15 years. Although the 
prevalence is thus heavily skewed toward 
the younger population, it is noteworthy 
that various authors?~®’ 
rate of 18 to 53% in their personal series 


have reported a 


of medulloblastoma cases to have oc- 
curred in patients over the age of 16 years. 

In most cases of medulloblastoma, the 
initial symptoms are caused by increased 
intracranial pressure or cerebellar infil- 
tration, or both.!° Spitz, Shenkin, and 
Grant® found that in adults with medullo- 
blastoma, about 50% of patients had in- 
volvement of the cerebellar hemispheres, 
but the most common symptoms were of 
headache, nausea, and vomiting, with 
focal cerebellar symptoms appearing lat- 
er. 

Our case is unusual because the visual 
symptoms and signs suggested an optic 
neuritis, and the patient responded dra- 
matically and repeatedly to corticoster- 
oids. The rapid resolution of visual symp- 
toms and signs with systemic corticoster- 
oid therapy led to an initial diagnosis of 
probable demyelinating or inflammatory 
optic neuritis. 
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Fig. 5 (Hirst and associates). Lumbar myelogram 
revealing complete block at L-3 (large arrow), with 
small intradural nodular masses along nerve roots 
(small arrows). 


It has been less well recognized that 
optic neuropathy from tumor compres- 
sion may also respond to corticosteroids. 
Senelick and Van Dyk!! reported a case in 
which the diagnosis of optic neuritis was 
supported by a favorable response to cor- 
ticosteroid administration. The patient 
was later found to have a compression 
optic neuropathy caused by a pituitary 
adenoma. Additionally, two patients with 
solitary intracranial plasmacytomas have 
been described in whom an initial diag- 
nosis of optic neuritis was made on the 
basis of sudden, unilateral visual loss 
associated with a central scotoma and an 
afferent pupillary defect, and was sub- 
stantiated by dramatic improvement in 
vision after receiving systemic cortico- 
steroids.!>!3 One of us (N.R.M.) has ex- 
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amined two patients with corticosteroid- 
sensitive optic neuropathies, both of 
whom were later found to have intracra- 
nial neoplasms. In one patient, the optic 
neuropathy was caused by a pituitary 
adenoma, and in the second patient, a 
craniopharyngioma accounted for bilater- 
al visual loss that improved when cortico- 
steroids were instituted. 

There are two possible mechanisms by 
which corticosteroids may reverse dys- 
function because of tumor compression. 
First, many tumors have an intrinsic in- 
flammatory component. This component 
may respond to corticosteroids, thus re- 
sulting in a general reduction in the size 
of the tumor and a partial resolution of 
compressive symptoms and signs. Intra- 
cranial tumors may also produce a sec- 
ondary inflammatory response at the in- 
terface of the tumor and normal cerebral 
tissue with the inflammatory component 
being partially responsible for visual 
symptoms and signs. In some cases, such 
as in the two intracranial plasmacytomas 
previously reported, the response to corti- 
costeroids may have been caused by the 
direct reduction in size of the tumor itself. 
Conversely, improvement in visual func- 
tion after corticosteroid administration to 
our patient with medulloblastoma may 
have been caused by resolution of inflam- 
matory changes adjacent to the tumor. 
Whatever the mechanism, it is clear that 
the continued response of an optic neu- 
ropathy to corticosteroids does not guar- 
antee a primary inflammatory cause. 

Although visual disturbances have 
commonly been described in association 
with medulloblastoma, this has almost 
always been in the form of visual obscu- 
rations associated with papilledema.! 
Stroganova and Khokhlova!* described 
12 cases of optochiasmal arachnoiditis 
secondary to spread of medulloblasto- 
ma along the subarachnoid space, and 
Arnould and associates!® described optic 
atrophy of unknown cause accompanying 
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Fig. 6 (Hirst and associates). Left, Postoperative contrast computed tomographic scan at level of posterior 
fossa showing enlarged fourth ventricle without compression. Right, Postoperative noncontrast computed 
tomographic scan of suprasellar region showing absence of suprasellar mass and normal chiasmatic cistern. 


a posterior-fossa medulloblastoma. In our 
patient the operative finding of medullo- 
blastoma, displacing the right optic nerve 
upward and extending into the right optic 
canal, explains the unusual visual mani- 
festation. Although it is possible that 
the suprasellar medulloblastoma resulted 
from ventricular spread and invasion 
through the third ventricle, the most like- 
ly mode of metastasis was along the basal 
cisterns. 

Although the prognosis of medullo- 
blastoma occurring in adults is said to be 
better than that in children,® the manage- 
ment of this condition is mainly a com- 
bined radiotherapy and chemotherapeu- 
tic approach.!® Our patient has shown a 
dramatic response to this combined thera- 
py despite extensive intracranial and 
spinal axis involvement, which could not 
be surgically removed. 

Our case emphasizes the necessity for 


clinical and radiologic reappraisal of any 
patient suspected of optic neuritis when 
the disease follows an atypical course. 
The apparent corticosteroid responsive- 
ness of a suspected optic neuritis does not 
necessarily indicate an inflammatory 
cause, nor does it exclude a tumor pro- 
cess. 


SUMMARY 


A 25-year-old man had signs of optic 
nerve dysfunction. A diagnosis of optic 
neuritis was made and was supported by 
rapid resolution of signs and symptoms 
with use of corticosteroids. After initial 
negative radiologic investigations, his 
corticosteroid dosage was tapered, and 
the recurrence of his symptoms and signs 
prompted repeat computed tomographic 
scans. A suprasellar mass and a pos- 
terior-fossa mass were observed, and 
frontal craniotomy disclosed typical me- 
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dulloblastoma, confirmed histologically. 
Although visual signs and symptoms in 
medulloblastoma have been reported sec- 
ondary to optochiasmatic arachnoiditis 
and to papilledema, to the best of our 
knowledge this is the first reported case in 
which direct compression of the optic 
nerve has occurred as a result of extension 
of a posterior-fossa medulloblastoma. 
The favorable response of this compres- 
sive tumor to corticosteroids, stimulat- 
ing an inflammatory optic neuritis, em- 
phasizes the importance of reassessing 
any optic neuritis that follows an atypical 
course. 
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MYASTHENIC SUSTAINED GAZE FATIGUE 


ROBERT H. OSHER, M.D., AND JOEL S. GLASER, M.D. 


Miami, Florida 


Demonstrable muscular fatigue is the 
essential sign of myasthenia gravis. Al- 
though progressive weakening of skeletal 
muscles with repetitive contraction does 
occur, its assessment is difficult because 
of marked variability of normal limb 
strength. Therefore, the clinician has tra- 
ditionally focused attention on the levator 
palpebrae superioris muscles that fre- 
quently show reliable fatigue phenome- 
non. We examined two patients who 
showed fatigue of extraocular muscles 
evoked by sustained conjugate lateral 
gaze. 

Case 1—A 46-year-old man had a five-day history 
of horizontal double vision, worse in the left eye. A 
similar episode five months earlier had spontane- 
ously resolved over a two-week interval. His medical 
history was unremarkable and the patient denied 
symptoms of systemic muscular weakness. 

Results of the general physical examination, in- 
cluding a thorough neurologic examination, were 
unremarkable. Results of neuro-ophthalmologic ex- 
amination showed 2 mm of left blepharoptosis unas- 
sociated with either an eyelid twitch sign! or fatigue 
phenomenon. Orbicularis oculi muscle strength was 
normal without fatigue.2 Ocular movements were 
initially unimpaired. However, if left gaze was sus- 
tained the right eye slowly drifted toward the pri- 
mary position (Fig. 1). The eyelid position was 
variable as medial rectus fatigue developed. After 
one minute of respite, the same sequence of events 
was shown. The visual acuity, visual fields, pupils, 
anterior segments, and fundi were normal. 

Intravenous injection of 10 mg of edrophonium 
chloride was initially interpreted as equivocal but 
repeat testing resulted in a reduction of blepharop- 
tosis and prolonged adduction of the right eye 
during sustained lateral gaze. After negative results 
from thyroid function studies and normal results 
from anterior mediastinum polytamography were 
found, the patient received an alternate-day course 
of corticosteroids combined with pyridostigmine 
bromide. Normal eyelid position and full ocular 
rotations without evidence of sustained gaze fatigue 
constituted an excellent therapeutic response. 
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Fig. 1 (Osher and Glaser). Top, Initial eye move- 
ments in left gaze appear full. Middle, Sustained 
lateral gaze shows adduction fatigue. Bottom, Right 
eye drifts back toward primary position. 


Case 2—A 53-year-old man had an abrupt onset of 
horizontal double vision. He was otherwise asymp- 
tomatic and in good health. Bilateral eyelid retrac- 
tion and periocular eyelid swelling were present. 
After closing both eyes, the patient could briefly 
maintain single vision, but a variable exophoria 
would consistently become a large alternating exo- 
tropia. On initial attempt at left gaze, adduction of 
the right eye showed minimal limitation (Fig. 2). On 
sustained left gaze, however, the right eye displayed 
a molasses-like gradual drift toward primary posi- 
tion. The left medial rectus muscle showed a similar 
fatigue pattern during sustained right gaze (Fig. 3). 
Dissociated nystagmus in the abducting eye was 
notably absent. Vertical gaze was preserved al- 
though a prominent eyelid lag was observed on 





Fig. 2 (Osher and Glaser). Top, Initial eye move- 
ments in left gaze show minimal adduction limita- 
tion. Middle, As right medial rectus fatigue develops 
the right eye drifts back toward primary position 
despite efforts to sustain left gaze (bottom). 
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Fig. 3 (Osher and Glaser). Sustained right gaze 
(top) shows progressive fatigue of left medial rectus 
(bottom). 


downgaze. Intravenous injection of 5 mg of edro- 
phonium chloride eliminated the exotropia in pri- 
mary position and lateral gaze could be sustained 
without adduction fatigue. 

Neurologic examination and anterior mediasti- 
num tomography were unremarkable. Because of 
eyelid retraction and lag, an endocrine evalua- 
tion was undertaken and the diagnosis of hyper- 
thyroidism was established by the following 
positive results of thyroid studies: serum Ty iso- 
tope, 13.9 wg/100 ml; serum Ts concentration, 
240 ng/100 ml; 24 hour radioactive iodine uptake, 
54%; baseline serum thyrotropin, 2.8 u/ml and 
2.6 u/ml 30 minutes after injection of protirelin. 

Methimazole, pyridostigmine bromide, and al- 
ternate-day administration of prednisone were ini- 
tiated. After a difficult course characterized by the 
development of esotropia and bilateral abduction 
paresis with sustained gaze fatigue (Fig. 4) as a 
cholinergic complication, all medications were ta- 
pered and discontinued. Subsequently, a complete 
remission was achieved and the patient remains 
asymptomatic one year after the onset of his illness. 


DISCUSSION 


Pathologic muscular fatigue is the pri- 
mary sign of myasthenia gravis. Marked 
variability of limb strength makes such 
assessment difficult, so the clinician has 
traditionally evaluated the levator palp- 
ebrae superioris muscle for evidence of 
fatigue. During sustained upgaze, in- 
creasing blepharoptosis may become ap- 
parent.? Cogan’s! eyelid twitch sign is a 
transient eyelid retraction (overshoot). 
This results in the initial blepharoptosis, 
evoked by rapid refixation from down- 


Fig. 4 (Osher and Glaser). Sustained left gaze 
(left) shows left lateral rectus fatigue as a cholinergic 
complication of therapy (right). 


gaze to primary position. Diurnal varia- 
tion of eyelid position characterized by 
increasing blepharoptosis as the day pro- 
gresses also reflects prolonged levator 
muscle fatigue. 

The recently described “peek” sign of 
myasthenia represents a specific manifes- 
tation of orbicularis fatigue.2 Upon gentle 
eyelid closure, the orbicularis muscle 
contracts, initially achieving eyelid appo- 
sition. With sustained eyelid closure, 
however, the orbicularis muscle rapidly 
fatigues and the palpebral fissure widens, 
thereby exposing sclera. The patient thus 
appears to “peek” at the examiner. After- 
noon ectropion is the parallel to diurnal 
variation of eyelid position and probably 
reflects gradual orbicularis fatigue as the 
day progresses.4 

Eye movement fatigue has recently 
been shown by _ electro-oculography,°* 
whereby the amplitude and maximum 
velocity of repetitive saccades progres- 
sively decreased over three-minute inter- 
vals. However, extraocular muscle fatigue 
may be detected by clinical observation 
alone as described here. In order to elicit 
this sign, careful observation of globe 
position during sustained extreme lateral 
gaze is required. While the patient at- 
tempts to maintain either lateral or verti- 
cal gaze, a characteristic slow drift toward 
the primary position occurs. A cursory 
glance at ocular motions will certainly 
miss this phenomenon, because ocular 
muscle fatigue has a momentary or de- 
layed onset. Intravenously injected edro- 
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phonium will eliminate the sustained 
gaze fatigue sign, thereby confirming the 
diagnosis of myasthenia gravis. 


SUMMARY 


Sustained gaze fatigue was found in 
two patients whose diplopia was the first 
manifestation of myasthenia gravis. Al- 
though ocular excursions initially ap- 
peared full, a slow drift toward the pri- 
mary position occurred during sustained 
extreme gaze. This motility pattern signi- 
fies pathologic extraocular muscle fatigue 
and strongly implicates myoneural junc- 
tion disease. When myasthenia gravis is 
suspected, the presence of sustained gaze 
fatigue provides a tentative clinical diag- 
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nosis to be confirmed by pharmacologic 
testing. 
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ISOLATED OCULOMOTOR PALSY AFTER MEASLES IMMUNIZATION 


CHI CHAO CHAN, M.D., RICHARD L. SOGG, M.D., AND LAWRENCE STEINMAN, M.D. 
Stanford, California 


Isolated oculomotor nerve palsy occurs 
infrequently in children.! Most cases are 
congenital, or are secondary to blunt trau- 
ma and infectious processes.? Other rare 
causes include neoplasms, aneurysms, 
and ophthalmoplegic migraine. The case 
reported here may be related to immuni- 
zation. To the best of our knowledge, this 
is the first detailed case report of isolated 
oculomotor nerve palsy after measles im- 
munization. 


CASE REPORT 


A 17-month-old boy who was alert and active was 
admitted elsewhere because of the rapid onset of a 
right third cranial nerve palsy. The patient had been 
in excellent health until ten days before admission, 
when he developed a minimal upper respiratory 
tract infection with a cough and mild fever. His 
mother had similar symptoms. Two weeks before 
admission, the patient had a measles immunization. 
The vaccine was an attenuated virus preparation 
achieved by multiple passage of Edmonston virus. 
Two days before admission, he became irritable and 
had an episode of vomiting. The day before admis- 
sion, his mother noted that the boy’s right eye was 
partially closed, and, on the day of admission, that 
the eye was totally closed. Medical history and 
family history were unremarkable. There was no 
history of migraine in the immediate family. 

Results of an examination at the time of admission 
were normal, except for a complete right third nerve 
palsy (Fig. 1). Results of the ophthalmoscopic exam- 
ination were normal and vision was thought to be 
normal. Results of the following laboratory tests 
were normal: complete blood cell count, sedimenta- 
tion rate, electrolytes, and glucose. Cerebrospinal 
fluid, protein, and glucose were normal. Viral and 
bacterial cultures of cerebrospinal fluid and bloods 
were negative. Skull x-rays, electroencephalogram, 
and computed axial tomograms of the brain with 
and without contrast were normal. A purified pro- 
tein derivative skin test was negative. An intrave- 
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nous pyelogram, to rule out a retroperitoneal mass, 
was within normal limits. Bone marrow, to exclude a 
malignant or infectious infiltrate, showed a nonspe- 
cific lymphocytosis, which was normal for his age. 
Examination of acute and convalescent sera for 
encephalitic and respiratory viral syndromes 
showed changes only in the measles titer (1:64 acute 
to 1:32 convalescent), compatible with postimmuni- 
zation titers. 

While in the hospital, the patient’s blepharoptosis 
improved. On the fifth day of hospitalization, not- 
able improvement in his oculomotor nerve function 
was evident; his right pupil responded to light, and 
he could elevate his right upper eyelid (Fig. 2). 

One month later, his right upper eyelid and pupil 
had recovered completely, although there was weak- 
ness in adduction of the right eye. Two months later, 
his right oculomotor palsy resolved completely. The 
patient did not have any recurrences or other illness 
during the next 14 months. 


DISCUSSION 


In 1903, Smiley* reported a case of 
oculomotor paralysis after vaccination, 
which gradually diasppeared. Rosen4 was 
impressed by the frequency of ocular 
complications after vaccinations. Without 
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Fig. 1 (Chan, Sogg, and Steinman). At the time of 
admission, the patient showed a complete right third 
nerve palsy. 
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Fig. 2 (Chan, Sogg, and Steinman). At the time of 
discharge (on the fifth day of hospitalization), there 
was partial recovery of the third nerve palsy. 


giving specific details, he mentioned sev- 
eral cases of isolated ocular muscle pal- 
sies after immunization, all of which had 
completely recovered after three or four 
weeks. Our patient’s course may be ex- 
plained by the use of attentuated measles 
virus for immunization, although oculo- 
motor paresis from immunization is rare 
(F. B. Walsh, personal communication, 
1978). The serum antibody titers indicate 
effective immunization against measles. 
The differential diagnosis includes 
brain tumor, cerebral aneurysm, arterio- 
venous malformation, or trauma. These 
all seem unlikely given the normal com- 
puted tomography scan, skull x-ray, elec- 
troencephalogram, spinal fluid analy- 
sis, and subsequent clinical course. We 
cannot totally exclude a vascular disorder 
of the brain without arteriography. Given 
the patient’s clinical course, we believed 
this was unwarranted. Ophthalmoplegic 
migraine causes recurrent oculomotor pa- 
ralysis. The initial signs are severe and 
include a throbbing headache, followed 
by ophthalmoplegia that may last hours or 
days.® Between attacks, the ocular motili- 
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ty is normal. It usually recurs within 
weeks or months.” After 14 months of 
follow-up, there was no recurrent oculo- 
motor palsy in our patient. The rapid 
recovery of the palsy without aberrant 
regeneration of the third nerve makes 
neoplastic invasion, aneurysm, or trauma 
unlikely.§ 

Isolated oculomotor nerve palsy may 
be part of viral encephalitis. It has been 
recorded as the initial neurologic sign in 
meningitis®!° and other systemic infec- 
tions with various viral causes, includ- 
ing infectious mononucleosis,!! chicken 
pox,!* mumps, !° and Coxsackie virus Agin- 
fection.'4 Knox, Clark, and Schuster!5 de- 
scribed lateral rectus palsy in children, 
occurring after an apparently benign ill- 
ness. The palsy developed in association 
with otitis media and its complications, or 
with neuritis after systemic viral illness. 
Our patient had right oculomotor nerve 
palsy after a mild upper respiratory tract 
syndrome. However, the finding of a 
changing measles antibody titer in the 
presence of negative serum and blood 
titers of other viral diseases, as well as 
normal complete blood cell count, and 
cerebrospinal fluid findings implicates 
the measles immunization as an impor- 
tant factor in the cause of the third nerve 
palsy in the present case. 


SUMMARY 


A 17-month-old healthy boy had a rapid 
onset of right oculomotor nerve palsy, 
and spontaneous recovery after measles 
immunization. Results of computed tomo- 
graphy scan, skull x-ray, chest x-ray, in- 
travenous pvelogram, and bone marrow 
examination were all normal. Serum anti- 
body titers showed effective measles im- 
munization. 
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I think it was his eye! Yes, it was this! One of his eyes resembled 
that of a vulture—a pale blue eye with a film over it. Whenever it fell 
upon me, my blood ran cold, and so, by degrees, very gradually, I 
made up my mind to take the life of the old man and thus rid myself 


of the eye forever. 


Edgar Allan Poe 
The Telltale Heart 


OCULAR AEROMONAS HYDROPHILA 


JOHN A. SMITH, M.D. 


Vancouver, British Columbia, Canada 


Aeromonas hydrophila is a gram- 
negative rod whose natural habitat is 
man’s aquatic environment.! It rarely 
causes infection in humans. Its infre- 
quent implication in human disease may 
be attributable in part to its misidentifica- 
tion.? As described, such infections have 
been enteric, local, or septicemic.* Pa- 
tients with chronic liver disease, malig- 
nant disease, and suppression of immuni- 
ty are particularly* § prone to invasive dis- 
ease, and local infection is usually the 
result of injury and contamination by soil 
or water.”8 

Infections of the eye have been de- 
scribed on two previous occasions.”:!° We 
describe four patients from whose eyes 
the organism was isolated in this hospital 
laboratory since 1970. 


METHODS 


Bacterial identification was by stan- 
dard methods. Aeromonas hydrophila 
is strongly hemolytic, oxidase-positive, 
motile, hydrogen sulfide negative, and 
indole-positive. It ferments glucose, su- 
crose, maltose, and mannitol. It ferments 
lactose weakly. Antimicrobial suscepti- 
bility testing was by agar disk diffusion. 


CASE REPORTS 


Case 1—An 87-year-old woman was admitted in 
1972 for elective cataract extraction. She had a left 
ectropion dating from surgical excision of a squa- 
mous cell carcinoma of the left lower eyelid 14 years 
earlier. At the time of her admission, she had an 
acute left-sided conjunctivitis that had been present 
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for four days. She was afebrile and her white blood 
cell count was 4,400/mm*. Her left eye showed a 
pure culture of A. hydrophila. She was treated with 
chloramphenicol 0.5% eyedrops given every two 
hours while awake and she recovered without inci- 
dent. At the time of cataract extraction, which was 
deferred until six months later, there were no infec- 
tious complications and the preoperative eye swab 
showed no growth. 

Case 2—A 52-year-old man was seen in 1971 
because of chest pain. At that time, the patient was 
noted to have severe, long-standing bilateral con- 
junctivitis. He wore hard contact lenses. He was 
afebrile and his white blood cell count was normal. 
Bacteriologic sampling of the conjunctiva showed 
A. hydrophila. There was no record of treatment or 
follow-up. 

Case 3—A 75-year-old man was operated on in 
1971 for a cataract in the left eye. At the time of 
surgery, a swab was obtained for culture and this 
showed a pure growth of A. hydrophila. Chloram- 
phenicol ophthalmic solution 0.5% was applied at 
the time of surgery and every four hours thereafter. 
He also was given 250 mg of tetracycline orally four 
times daily for two days. His maximum tempera- 
ture was 37.4°C and white blood cell count was 
4,000/mm*?, He was discharged from the hospital 
nine days later with no evidence of infection at any 
time. Six months later, he was admitted for needle 
excision of a cyclitic membrane complicating the 
cataract surgery. His conjunctival swab showed no 
bacteria and there was no evidence of infection. 

Case 4—A 7-year-old boy was admitted in 1977 
because a safety pin had penetrated his right eye on 
the day before admission. A subconjunctival hemor- 
rhage was noted, but there was no corneal lacera- 
tion. A cellular response was evident in the anterior 
chamber and ultrasound examination of the orbit 
showed debris in the anterior part of the vitreous 
cavity. The lens was cataractous with an organized 
white fibrous membrane behind it. Anterior vitrecto- 
my and lensectomy were performed on the eye with 
no complications. At surgery, 5 ml of gentamicin 
ophthalmic solution (0.5%) was used to irrigate the 
eye and the patient was given 20 mg of gentamicin 
intramuscularly every eight hours for seven days, 
and 250 mg of cloxacillin was given intravenously 
every six hours for ten days. Gentamicin eyedrops 
and chloramphenicol eyedrops were instilled in the 
conjunctival sac every two hours while awake. His 
white blood cell count was 7,700/mm* and his 
maximum temperature during his two-week hospital 
stay was 37.8°C on one occasion. A conjunctival 
swab taken at surgery showed A. hydrophila and 
Hemophilus influenzae. There was no clinical evi- 
dence of infection of the eye at any time during his 
hospital stay or after discharge. 

All the isolates of Aeromonas from these four 
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cases were sensitive to tetracycline, chlorampheni- 
col, and gentamicin. The H. influenzae isolated from 
Case 4 was not tested for antimicrobial susceptibili- 
ty but all isolates at the time were considered 
sensitive to chloramphenicol. 


DISCUSSION 


These four cases show the two possible 
roles of A. hydrophila in the eye. It may 
cause infection as exemplified by Cases 1 
and 2, and it can cause asymptomatic 
colonization as shown by Cases 3 and 4. 

There are two previous reports of Aero- 
monas infections in the eye®!® in which 
all three patients had suffered injury; one 
was struck by a seashell, one had a for- 
eign body injury on an offshore oil rig, 
and one received an injury during a dyna- 
mite blast. Neither of the two patients 
with clinical infection described here 
gave a history of such injury. 

The patient described in Case 1 had 
a stenosed lacrimal duct and ectropion 
with chronic tearing, a condition condu- 
cive to the development of chronic con- 
junctivitis.!! This patient seemed to have 
an acute four-day illness rather than a 
chronic infection. However, it is possible 
that the stenosed tear duct and ectropion 
were etiologic factors. 

There was no mention in the hospital 
record of Case 2 of the means of storage of 
the patient’s contact lenses. Solutions 
used for this purpose may get contaminat- 
ed with other water bacteria, and irrita- 
tion of the cornea and conjunctiva by con- 
tact lenses together with contamination 
of storage solution may have been the cause 
of this patient’s chronic conjunctivitis. 

It is not clear whether the presence of 
Aeromonas in the conjunctiva in Case 3 
was caused by transient contamination or 
by chronic colonization. Certainly, Aero- 
monas is not frequently encountered in 
the eye swabs cultured in our laboratory, 
and this is in accord with the report by 
Feaster, Nisbet, and Barber.!° 

Case 4 is more typical of the type of 
patients previously reported to have Aero- 
monas ophthalmic infection in that the 
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patient suffered a penetrating injury.%!° 
However, he did not develop clinical 
signs of infection. This may have been 
the result of vigorous antimicrobial thera- 
py and effective surgery. 

According to Feaster, Nisbet, and Bar- 
ber,!° the clinical features of Aeromonas 
infections in the eye are nonspecific. 
However, they state that the association 
of acute infection of the eye with a history 
of contamination by water or soil may be 
significant. The cases reported here indi- 
cate that lacrimal duct stenosis and the 
wearing of contact lenses may also be 
significant. 

The antimicrobial susceptibility pat- 
terns of the four isolates reported here, as 
well as the reports of others, indicate that 
chloramphenicol or aminoglycoside anti- 
microbials are the agents of choice in 
treatment. All strains are resistant to am- 
picillin. Cephalosporins, carbenicillin, 
and ticarcillin disodium are not as effect- 
iye 49:1213 

With increased awareness of this organ- 
ism as a potential pathogen, and with 
appropriate bacteriologic identification 
procedures, including the routine use of 
the oxidase test in the identification of 
gram-negative rods, Aeromonas may be 
recognized more often in the future as an 
ophthalmic pathogen. 


SUMMARY 


Aeromonas hydrophila was isolated 
from the eye swabs of four patients. Two 
were thought to have definite clinical 
infection; one had chronic conjunctivitis 
complicating the wearing of contact lens- 
es, and the other had acute conjunctivitis 
associated with ectropion and lacrimal 
duct stenosis. Two patients had no clini- 
cal evidence of infection. Both of them 
had swabs taken at the time of surgery. 
One had a cataract extraction and the 
other had a lensectomy and vitrectomy for 
a penetrating injury. The outcome was 
satisfactory in the two patients in whom 
colonization occurred, and in the patient 
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with acute conjunctivitis, all of whom 
received chloramphenicol with or with- 
out gentamicin. The fourth patient was 
not followed up. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


THE OCULAR MICROBIOLOGY 
AND IMMUNOLOGY GROUP 1979 
MEETING 


The 1979 meeting of the Ocular Micro- 
biology and Immunology Group was held 
in San Francisco, California, Nov. 3. 
Robert Burns moderated the morning 
session and G. Richard O'Conner the 
afternoon session. 

After a few moments silence in memo- 
ry of our colleague, Samuel J. Kimura, 
who died in Granada, Spain, on Oct. 15, 
after an automobile accident, the morn- 
ing session began with a presentation 
by W. J. OBrien, J. L. Taylor, J. Pach, 
J. DeCarlo, D. W. Clough, and R. O. 
Schultz. Their paper dealt with the effi- 
cacy of arabinosylthymine (ARA-T). Arab- 
inosylthymine 1% was given topically 
to rabbits five times a day for five days 
to test its effect on herpetic keratitis. The 
authors concluded that ARA-T was an 
effective and catabolically stable antiviral 
agent whose toxicity for Chang conjuncti- 
val cells was relatively low. The group 
did not test the systemic use of the drug 
or its immunosuppressive activity. 

H. E. Kaufman performed a similar 
study and found arabinosylthymine to be 
much less effective topically than ade- 
nine arabinoside or acycloguanosine. 

R. H. Poirer discussed the aqueous 
penetration of trifluoridine, adenine arab- 
inoside 5-monophosphate, and _ acyclo- 
guanosine. In the aqueous humor there 
was no detectable trifluoridine, the lev- 
els of adenine hypoxanthine (the metabo- 
lite of adenine arabinoside 5-mono- 
phosphate) were meager, and the levels 
of acycloguanosine were significant. 
The penetration was improved if the 
corneal epithelium was removed. Dur- 
ing the discussion it was mentioned that 
since trifluoridine was not stable at the 
pH of aqueous, determining its levels in 
the aqueous could be misleading. The 


discussor believed cellular concentration 
levels were important but not aqueous 
levels. 

E. D. Varnell and H. E. Kaufman pro- 
duced a stromal herpetic lesion in rab- 
bits by inoculating them midstromal- 
ly with the RE strain of herpesvirus. 
The effect of acycloguanosine was investi- 
gated. Although 60 mg of acycloguano- 
sine/kg of body weight given intraven- 
ously once a day caused only minimal 
improvement, subcutaneous injections 
of 30 mg/kg of body weight twice a day 
caused significant improvement, and 
acycloguanosine and adenine arabino- 
side 5-monophosphate in combination 
had the most therapeutic effect. 

A. H. Wander and H. E. Kaufman tried 
to establish a varicella zoster animal 
model. Delta herpesvirus caused a 
varicella-like disease in monkeys, and 
delta herpesvirus infections protected 
animals against varicella infection. Iritis 
could be produced in some immune 
animals by injecting delta herpesvirus 
into the anterior chamber. The authors 
hypothesized that delta herpesvirus in- 
fections in patas monkeys may be a 
successful model for varicella zoster in- 
fections in man. 

M. P. Langford, M. Yin-Murphy, J. C. 
Barber, S. Baron, and G. J. Stanton 
reported finding neutralizing activity 
against Coxsackie virus type A24 in the 
tears of patients with Coxsackie virus 
conjunctivitis during an outbreak in Sing- 
apore in 1975. Specifically, the antiCox- 
sackie virus type 24 neutralizing activity 
was detected in 67% of the tear samples 
collected one to four days after the onset 
of the conjunctivitis, in 56% of the tear 
samples collected 15 to 110 days after the 
onset, and in none of the tears of normal 
individuals. Interferon activity was de- 
tected in 38% of the tear samples collect- 
ed from patients with acute disease. The 
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fibroblast interferon was probably pro- 
duced by conjunctival epithelial cells, its 
early appearance suggesting that it might 
play some defensive role in Coxsackie 
virus infection. 

A. R. Taylor, A. M. Silverstein, R. A. 
Prendergast, C. R. Dawson, and J. 
Schachter believed they had developed a 
model of cicatrizing trachoma in cyno- 
molgus monkeys by reinfecting them 
repeatedly with Bour strain Chlamydia 
trachomatis. A chronic follicular con- 
junctivitis, follicles on the upper tarsal 
conjunctiva, and finally trachomatous 
tarsal conjunctival scarring were all pro- 
duced. The presence of chlamydiae had 
been verified by Giemsa staining and 
the fluorescent-antibody technique. Dr. 
Thygeson questioned the validity of the 
model because the Bour strain is type F, 
and because repeated inoculations were 
required to produce scars and corneal 
vascularization. 

D. B. Mark and J. P. McCulley pre- 
sented two cases of Reiter's keratitis. The 
corneal changes included subepithelial 
and anterior-stromal infiltrates, ragged 
epithelial erosions, and a disciform stro- 
mal lesion. The authors reported finding 
an inclusion body in an epithelial cell. 
In the discussion it was pointed out 
that errors in interpreting scrapings are 
common. 

C. R. Dawson, B. Togni, L. Lauricella, 
and B. Nichols studied the distribution 
of mucosubstances on the conjunctivas 
and corneas of guinea pigs by staining 
specimens with ruthenium red, alcian 
blue, and tannic acid, and then examin- 
ing them by transmission electron mi- 
croscopy. A cell coat (glycocalyx) was 
seen tightly apposed to the surfaces of all 
conjunctival and corneal cells. Goblet 
cells were numerous in the conjunctiva, 
particularly over the upper tarsus, and 
they secreted mucous granules from 
their free surfaces. The mucous coat was 
loosely attached to the tips of the micro- 
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villi; in contrast, the glycocalyx was part 
of the cell membrane. 

T. E. Gillette identified lysozyme in 
from 20 to 50% of acinar and ductular 
epithelial cells of both main and accesso- 
ry lacrimal glands. The fluorescent stain- 
ing was confined to the apices of the 
cells. 

T. O. Bennett, R. Epstein, and J. 
Sugar used the mixed lymphocyte cul- 
ture and serotyping to delineate the 
major canine histocompatibility complex. 
Although seven of eight animals matched 
at the D locus maintained clear grafts in 
vascularized beds, all of nine unmatched 
animals rejected their donor corneas. 

J. C. Fleming, F. R. Reid, and T. O. 
Wood evaluated the ability of fluorome- 
tholone, prednisolone acetate, and de- 
cadron phosphate to suppress corneal 
allograft reactions in rabbits. In their 
model the drugs were equally effective. 

D. J. Coster, W. F. I. Shepherd, T. 
Chin-Fook, B. H. Jones, and N. S. C. 
Rice used cyclosporin A to suppress 
corneal graft reactions in rabbits. Short- 
term topical treatment with the drug 
prolonged graft survival. 

G. Smolin, M. Okumoto, M. Fried- 
lander, and R. Cyr used oxazolone (a skin 
sensitizer) to treat rabbit eyelid papillo- 
mas induced by the Shope papilloma 
virus. In sensitized animals the applica- 
tion of oxazolone to the tumor resulted in 
its regression. The mechanism of action 
of this drug has yet to be determined. 

M. R. Allansmith, K. J. Bloch, R. S. 
Baird, and K. J. Sinclair measured the 
change in vascular permeability that 
accompanies anaphylaxis. Systemic ana- 
phylaxis induced by egg albumin or 
worm antigen increased the vascular 
permeability of the small intestine, but 
only the egg albumin induced a similar 
change in the ocular tissues. 

M. B. Abelson and G. K. Yamamoto 
determined the effect of antazoline and 
the vasoconstrictor, naphazone, individ- 
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ually and in combination, on the signs 
and symptoms induced by the topical 
instillation of histamine (50 ug/ml). Anta- 
zoline reduced the itching and naphazo- 
line the redness. In combination the 
drugs were more effective on both symp- 
toms than either drug alone. The observ- 
ers noted no alteration in corneal sensi- 
tivity. 

S. A. Fowler and M. R. Allansmith 
studied the surfaces of continuously worn 
contact lenses by scanning electron mi- 
croscopy. All of the continuously worn 
lenses were completely covered with a 
matted coating that was for the most part 
smooth and had no bare spots. The 
coating was composed of trabecular and 
granular mucus-like material and some 
bacterial forms. 

J. H. Lass, J. Haaf, C. S. Foster, and 
C. Belcher presented eight cases of 
Serratia marcescens keratitis. Most of 
the patients were immunosuppressed or 
compromised (elderly, taking cortico- 
steroids or antibiotics, wearing contact 
lenses, and the like). Treatment with 
gentamicin, bacitracin, cephazolin, or 
carbenicillin was effective. Most patients 
had visual acuities of 6/12 (20/40) or 
better after completion of treatment. 

T. M. Raber, P. R. Laibson, G. H. 
Kurz, and V. B. Bernardino presented 
four cases of Pseudomonas corneal-scleral 
ulcers. Most of the patients had some 
debilitating disease (for example, herpes 
zoster) or were being treated with corti- 
costeroids. Despite intensive antibiotic 
treatment, all eventually required enu- 
cleation or evisceration. In the discussion 
it was mentioned that cryotherapy in 
conjunction with antibiotics might be 
therapeutic. 

P. Asbell and S. Stenson discussed 
their 30-year laboratory experience with 
bacterial corneal ulcers. The recovered 
organisms were Staphylococcus (48%), 
Moraxella (16%), Pseudomonas (8%), and 
the pneumococcus (6%). If the culture 
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was positive, 65% of the scrapings were 
positive, but if the culture was negative, 
only 29% of the scrapings were positive. 
There were no definite trends in the 
frequency of recovery except for a reduc- 
tion in the number of recoveries of 
Moraxella, possibly owing to a reduction 
in the number of alcoholic patients re- 
ferred to the clinic. Whatever the organ- 
isms, gentamicin and bacitracin were the 
most effective antibiotics. 

M. Okumoto, G. Smolin, and L. 
Leong-Sit examined the effect of cortico- 
steroids on a gentamicin-resistant Pseu- 
domonas keratitis that was treated con- 
comitantly with a corticosteroid and 
gentamicin (first three days), and then 
with tobramycin alone. More organisms 
were present on day 3 in corneas receiv- 
ing corticosteroids and antibiotics than in 
corneas treated with antibiotics only. 
After three weeks the clinical picture was 
the same in both groups. It was pointed 
out that Pseudomonas infections often 
recur in clinically quiet eyes. 

J. D. Hofbauer and T. H. Pettit stud- 
ied the microbial flora of donor tissue 
stored in M-K medium. Cultures were 
positive in 35% of the cases, but the 
majority had only a few colonies. The 
most common isolate was Staphylococcus 
epidermidis (44%). During the discus- 
sion, several participants stated their 
opinion that many false-positive results 
may have been produced by the authors’ 
technique. A 4 to 5% positive culture 
rate was thought to be a much more 
likely figure. 

P. C. Ho and D. M. O'Day reported 
four cases of posttraumatic Bacillus cere- 
us endophthalmitis. In each case, a 
fulminating endophthalmitis developed, 
accompanied by fever and leukocytosis. 
Despite prompt treatment, all eyes were 
lost. 

G. A. Peyman, M. Rhaishard, and 
T. O. Bennett reported on 20 patients 
with culture-proven endophthalmitis on 
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whom vitrectomies were performed after 
diagnosis. Ten of the 20 retained visions 
of 6/30 (20/100) or better. During the 
discussion it was mentioned that when 
gram-negative organisms caused the 
endophthalmitis, nothing seemed to sal- 
vage the eye; that when gram-positive 
organisms were the cause, subconjuncti- 
val and intravitreal antibiotics might be 
as effective as vitrectomy and antibiotics; 
and that if the recovered organism was 
Staphylococcus epidermidis and the 
treatment appropriate, good visual re- 
sults could be anticipated. 

R. A. Ejiferman discussed the intra- 
ocular penetration of amikacin sulfate. 
Bactericidal levels were not reached con- 
sistently no matter what the route of ad- 
ministration. Melanin-binding of the 
aminoglycosides was discussed. 

M. Barza, A. Kane, and J. Baum 
discussed the clearance of intravitreal 
carbenicillin in the eyes of rabbits. Sys- 
temic probenecid doubled the half-life of 
intravitreal corbenticillin in the ocular 
tissues and fluids. 

J. H. Brinser discussed the use of Sny- 
ders medium as an alternative to me- 
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dia containing chloramphenicol-cyclo- 
heximide for the isolation of fungi and 
yeasts from ocular sources. Snyder's 
medium was found to be useful for 
isolating saprophytic fungi. 

R. L. Abbott, R. G. Webster, and 
W. H. Spencer presented a case of 
posttraumatic phycomycosis (caused by 
Rhizopus) that affected the anterior 
segment of the eye. After intensive 
but unsuccessful antifungal medical ther- 
apy, a planned extracapsular keratoplasty 
was performed. The patient received 
postoperative antifungal therapy for 
four months. Keratoplasty repeated 27 
months later showed Phycomycetes-like 
organisms in the cornea and chamber 
membrane. 

At the business meeting that followed 
the morning session, the attending mem- 
bers decided to hold the 1982 meeting 
immediately preceding the International 
Congress of Ophthalmology in San Fran- 
cisco. Some logistic problems were an- 
ticipated. The 1980 and 1981 meetings 
will be in Chicago and Atlanta, respec- 
tively. 

GILBERT SMOLIN 
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PAN-AMERICAN ASSOCIATION OF 
OPHTHALMOLOG Y—40 YEARS 
In 1938 Harry S. Gradle of Chicago, 

then president of the American Academy 

of Ophthalmology and Otolaryngology, 
conceived the Pan-American Association 
of Ophthalmology to bring together oph- 
thalmologists in North and South Ameri- 
ca to promote the exchange of scientific 
knowledge, increase professionalism, and 
encourage friendship and understanding 
among eye specialists in the western 
hemisphere. An organizational meeting 
in 1940 brought together Moacyr Alvaro 
of San Paulo, Brazil, and Conrad Benrens 
of New York City. The first Pan- 
American Congress of Ophthalmology 
was held in Cleveland in 1940 in con- 
junction with the American Academy of 

Ophthalmology and Otolaryngology 

meeting. 

From the beginning the Pan-American 
Association of Ophthalmology was dedi- 
cated to education. When Benjamin F. 
Boyd of Panama succeeded Moacyr 
Alvaro as executive director, educational 
activities rapidly increased. The Pan- 
American Congress, which originally 
met every four years, is now held every 


two years. Two Congresses meet in Latin 
American countries to every one held 
in North America. They have become 
increasingly important and over 1,000 
ophthalmologists attended the 1979 
Congress in Miami, Florida (Am. J. 
Ophthalmol. 87:722, 1979). 

The Association sponsors two basic 
clinical science courses for Latin Ameri- 
can residents. The oldest of these, at the 
University of Puerto Rico, is an intensive 
four-month course with classes six days 
weekly. Instruction is provided by the 
faculty of the Puerto Rico University and 
by outstanding teachers from the United 
States, Canada, and Latin America who 
donate their services. The students are 
27 ophthalmology residents who are 
selected through national contests super- 
vised jointly by the Pan-American Asso- 
ciation of Ophthalmology and the nation- 
al society in each of 18 Latin American 
countries. Three hundred forty residents 
have completed this course; some 140 of 
these are currently teaching in medical 
schools. 

An Andean program was established in 
1971 with particular emphasis on the 
skills required by ophthalmologists who 
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practice in the remote regions of Colom- 
bia, Ecuador, Venezuela, Peru, and 
Chile. 

The Visiting Professor project is one of 
the most progressive and effective teach- 
ing programs in ophthalmology. The 
Pan-American Association arranges an 
itinerary and plans meetings for two or 
more specialists to visit different coun- 
tries and to share their expertise with 
local ophthalmologists. Since the pro- 
gram began in 1962, more than 225 
visiting professors have participated and 
more than 10,000 ophthalmologists have 
attended the sessions. 

In recent years the Pan-American Pa- 
thology Club, the Pan-American Micro- 
surgical Association, the Pan-American 
Glaucoma Club, and the Pan-American 
Strabismological Society have been es- 
tablished under the aegis of the Pan- 
American Association. These groups 
meet at the time of the Congress and 
bring together individuals of similar in- 
terests from North and South America. 

Inasmuch as Latin America has few 
major eye centers there are ambitious 
plans for future activities. Ophthalmic 
basic science manuals in Spanish are 
necessary. A method must be provided 
to teach outstanding Latin American 
ophthalmologists new techniques in the 
United States. Monolingual ophthalmol- 
ogists of major cities in the United States 
must learn to manage patients speaking 
their native Spanish. Ophthalmic teach- 
ing centers must be developed in Latin 
America. To maintain forward progress 
meetings must be held more frequently 
than every two years. 

The Association currently has 3,500 
members. Membership is open to all 
ophthalmologists in the Western Hemi- 
sphere. Membership dues are $100 an- 
nually. For information on joining or 
renewing membership, write H. Dunbar 
Hoskins, Jr., M.D., Secretary-Treasurer 
for the Northern Hemisphere, #1 Tara 
View Road, Tiburon, CA 94920; or Dr. 
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Francisco Conteras, Secretary-Treasurer 
for the Southern Hemisphere, Ramon 
Ribeyro 525, Miraflores, Lima, Peru. 
The next Congress is scheduled for 
Acapulco, Mexico, May 10-15, 1981. 
FRANKW. NEWELL 


CORRESPONDENCE 
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Isosorbide and Isorbide Dinitrate 


Editor: 

Isosorbide (Ismotic) is a new hyperos- 
motic agent that has recently been intro- 
duced in the United States for the short- 
term reduction of intraocular pressure. 
Another compound, isosorbide dinitrate 
(Isordil) has been used in this country by 
internists for many years for the treat- 
ment of angina pectoris. The similarity 
between the generic names of the two 
compounds is potentially confusing. The 
hyperosmotic, isosorbide, is supplied 
only as a liquid, whereas isosorbide 
dinitrate is a tablet, which possibly will 
lessen this confusion. Nevertheless, with 
the increasing trend toward the use of 
generic names, the internist and oph- 
thalmologist should be aware of the 
potential problems, which might be less- 
ened by the use of the full generic or 
brand name. 

EDWARD G. BUCKLEY, M.D. 
AND 

M. BRUCE SHIELDS, M.D. 

Durham, North Carolina 


The Incidence of 
Fundus Lesions in Septicemia 


Editor: 
I read with interest the recent article, 


“The incidence of fundus lesions in septi- 
cemia,” by S. Meyers(Am. J. Ophthalmol. 
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88:661, 1979), but disagree that this 
study demonstrates that septicemia is 
related to the pathogenesis of fundus 
lesions. There were major shortcomings 
in the methodology of this study. Of the 
23 patients with ocular findings, seven 
had “sepsis” with only Staphylococcus 
epidermidis. This bacterium is almost 
always a blood culture contaminant!” and 
causes true bacteremia in rare instances 
of urinary tract infection or infected 
prosthesis.” No mention was made of 
these underlying conditions in the listed 
medical diagnoses. Secondly, no ocular 
examination was performed on a control 
patient population, matched by age, sex, 
race, underlying medical conditions, and 
the like, but without bacteremia: in order 
to demonstrate a genuinely increased 
incidence of fundus lesions related to 
bacteremia (especially in the absence of 
bacterial endocarditis). Ophthalmologic 
examination ideally should be done with- 
out prior knowledge of which patients 
have bacteremia. 

I believe more comprehensive pro- 
spective studies are needed before it 
can be accepted that septicemia, other 
than secondary to bacterial endocarditis, 
should be considered in the differential 
diagnosis of cotton-wool lesions, hemor- 
rhages, or white centered hemorrhages 
in the retina. It is premature to consider 
the suggestion of Dr. Meyer that new 
fundus lesions may indicate exacerbation 
of infection and the need for reinstitution 
of antibiotic therapy. 

FRANCIS D. PIEN 
Honolulu, Hawaii 
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Reply 
Editor: 

All patients in this series had the 
diagnosis of septicemia made by the 
Infectious Disease Service and had two 
or more positive blood cultures for the 
stated microorganisms. Although not re- 
ported, I examined the fundi of approxi- 
mately 25 nonseptic adult patients on the 
medical service who did not have ocular 
disease, hypertension, diabetes mellitus, 
blood dyscrasias, or connective tissue 
disease. No fundus lesions were ob- 
served with direct or indirect ophthal- 
moscopy in these patients. 

Previous investigators have demon- 
strated the association of fundus lesions 
in patients with nonendocarditis septice- 
mia as referenced in the paper. In my 
study, one patient (Case 15) developed a 
new fundus lesion during a recurrent 
episode of spiking fevers. This new lesion 
was in the periphery near the equator 
and was clearly visible with indirect 
ophthalmoscopy. This lesion would be 
extremely difficult to detect with a direct 
ophthalmoscope. Since some of the fun- 
dus lesions observed in this study were 
subtle, the dilated fundus examination 
should be done by an ophthalmologist in 
any study of fundus lesions associated 
with systemic septicemia. 

Staphylococcus epidermidis had been 
reported to cause subacute bacterial en- 
docarditis in patients with and without 
valvular prostheses.!? Additionally, S. 
epidermidis has been observed to cause 
postoperative wound infections with sub- 
sequent septicemia.’ Previous investiga- 
tors have found that S. epidermidis 
caused endophthalmitis in humans and 
in experimental animals.** In one recent 
report S. epidermidis was the most fre- 
quent isolate in human cases of endoph- 
thalmitis.* Thus, it appears S. epider- 
midis is more than just a rare cause of 
systemic and ocular infections. 

SANFORD M. MEYERS, M.D. 
Denver, Colorado 
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Diagnostic Techniques 
in Angle-Closure Glaucoma 


Editor: 


I read with interest the article, “A 
comparison of diagnostic techniques in 
angle-closure glaucoma, by D. G. 
Campbell (Am. J. Ophthalmol. 88:197, 
1979). In general, I agree with the 
findings, but Dr. Campbell mentioned 
that the Goldmann goniolens used in his 
study was of the three-mirror variety. 
(He did not indicate if it was the large or 
small version.) Becker! pointed out that 
this particular lens is not well suited for 
evaluating narrow chamber angles. The 
large corneal contact surface and the 
more peripheral position of the mirror 
make evaluation of narrow angles diff- 
cult. The smaller one- or two-mirror 
Goldmann goniolenses are a better tool 
for evaluating the angle, although per- 
haps they do not provide as much infor- 
mation as pressure-gonioscopy with the 
Zeiss lens. 

RONALD C. RICHTER, M.D. 
Baltimore, Maryland 
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Lysozyme Content of Tears 


Editor: 


We recently read the article, “Lyso- 
zyme content of tears in patients with 
Sjögren’s syndrome and rheumatoid ar- 
thritis,” by R. Avisar and associates (Am. 
J. Ophthalmol. 87:148, 1979), in which 
our work! was quoted, and we wish to 
comment as follows: 

When collecting tear fluid by absorp- 
tion on to filter paper disks it is necessary 
to weigh the disk before and afterward to 
measure the volume collected. We 
found! that the volume collected by a wet 
disk can vary as much as threefold. 

The tear lysozyme concentration given 
for normals, from 2,500 to 10,000 ug 
uncalibrated hen egg lysozyme per milli- 
liter, was read from a difference in the 
zone sizes on their lysozyme plates of 
only 1.5 mm (15.0 to 16.5 mm). Further- 
more a linear relationship could not be 
obtained with their standards over this 
range (see Figure 1). On their standard 
curve, the distance between the actual 
point obtained from the 10,000 pg/ml 
standard and the theoretical point as- 
sumed was an additional 0.6 mm, which 
can be considered equivalent to an error 
of 40% when compared to the range of 
1.5 mm. 

Dr. Avisar and associates used differ- 
ent batches of lysozyme plates, which 
can result in variation of results, especial- 
ly when standards are not used on every 
plate.’ 

We find, as have others,’ that a linear 
decrease in concentration of tear lyso- 
zyme occurs in normal volunteers with 
an increase in age from 20 years. Etches 
and associates? found that an increasing 
concentration of lysozyme occurred in 
tear fluid from pre-term to full-term 
babies. We doubt if Dr. Avisar’s method 
was sufficiently accurate to detect a two- 
fold difference in the mean titer of tear 
lysozyme concentration between 20- and 
80-year-old normal volunteers. 
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Dr. Avisar and associates quote us! as 
finding a decreased titer of tear lysozyme 
in one of six patients with keratoconjunc- 
tivitis sicca. However, in Table 2 we 
stated that of six patients with keratocon- 
junctivitis sicca syndrome, four had low 
concentrations of tear lysozyme in both 
eyes, and two had low concentrations in 
one eye with marginal results in the other, 
There was no conflict, as suggested, in 
our results. In agreement with similar 
findings by others,*® we suggested that 
the tear lysozyme concentration could be 
used as an index of lacrimal gland 
function and in the diagnosis of the 
syndrome. 

We have since reported low concentra- 
tions of tear lysozyme obtained from 
patients with practolol-induced oculo- 
mucocutaneous syndrome. We have 
now found low concentrations of tear 
lysozyme in 29 patients with keratocon- 
junctivitis sicca, as compared with 131 
normals and controls with autoimmune 
disease. We have found low values in six 
of 18 patients with possible dry eyes, 
associated with particulate mucus in the 
tear film. All our results are age-adjusted 
and expressed as the tear-lysozyme ratio: 
a value less than 1.0 suggests the kerato- 
conjunctivitis sicca syndrome. 

D. V. SEAL, M. B. 
Southampton, England 
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Reply 
Editor: 


We found the bacteriologic method of 
assay of lysozyme in tears used to be the 
most suitable method for a screening 
test, though curves obtained by bacterio- 
logic method of assay were almost not 
linear. We used the same batch of lyso- 
zyme for all the plates, and for every 
batch plate we used a standard. 

The relationship of age and lysozyme 
content of tears by different analytic 
techniques showed no age effect.'* Fig- 
ure 3, which showed the effect of age on 
human tear lysozyme concentration re- 
ported by Pietsch®? showed that increas- 
ing age only slightly affects the enzyme 
level in tears. 

We incorrectly cited the results of the 
report of Mackie and Seal.‘ Instead of 
one of six, five of six patients were found 
to have decreased titer of lysozyme in 
tears. We have now found that brome- 
hexine (Solvex) increased tear flow in 
70% of 36 patients with keratoconjunc- 
tivitis sicca in whom lysozyme tear con- 
tent also was increased. 

R. AVISAR, M.D. 
AND 

H. Savir, M.D. 

Petah-Tiqvah, Israel 
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BOOK REVIEWS 


Textbook and Atlas of Slit-Lamp Micros- 
copy of the Living Eye, Volume 2. 
Lens and Zonule. By Alfred Vogt. 


VOL. 89, NO. 3 


Translated by Frederick C. Blodi. 
Bonn, Wayenborgh Publishers, 1979. 
Hardcover, 422 pages, introduction, 
table of contents, bibliography, index, 
over 400 color figures. $342 


In 1911, Dr. Gullstrand demonstrated 
a model of his slit lamp. This incidentally 
was the same year that he received the 
Nobel Prize, the first ophthalmologist to 
be so honored. Various modifications 
were made over the next few years but 
the major change occured in 1920 when 
Vogt used the slit as a stop to regulate the 
size of the beam. Thus he introduced the 
optical section. This great advance was 
followed within a year by publication of 
his Atlas der Spaltlampen Mikroscopie. 
This text described his apparatus, the 
technique for the use of the slit lamp, 
and the appearance of normal and dis- 
eased cornea and anterior chamber. Vol- 
ume 2 appeared in 1931 and was devoted 
essentially to the lens and the zonule of 
Zinn. In 1942, Volume 3 was published. 
Previously only this volume was available 
in English. The translator is not given in 
the copy available to me. 

For the first time Volume 2, devot- 
ed to the lens and zonule, is available 
in an English translation by Frederick 
Blodi. This is a beautiful book and it is 
astonishing to look through and realize 
that the observations and drawings were 
made with a slit lamp that we would 
consider primitive today. The illumina- 
tion and the microscope were not parfo- 
cal, the light source was much poorer 
than now available, and a good fixation 
system was not developed. Nevertheless 
the drawings are of amazing clarity and 
accuracy. There is little that has been 
described in the lens which is not pro- 
fusely illustrated and written about in 
this volume. When this volume was 
originally published there was little in- 
formation on cause, and therefore, mor- 
phology was everything. Hence, a great 
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deal of space is devoted to the different 
types of congenital cataracts. Descrip- 
tions of most of the disease processes 
include a case report. The illustrations 
are of superb clarity and color and are ap- 
parently taken from the original plates. 
A small section is devoted to the zonule, 
and it is humbling to read the description 
of hereditary spherophakia 20 years be- 
fore the Marchesoni syndrome was de- 
scribed. 

The question arises as to who should 
purchase this book. It is obviously com- 
pletely outside the price range of the 
average house officer, and yet this is the 
person who would benefit most from 
reading about the variations in the nor- 
mal lens and from the realization that 
congenital opacities come in an enor- 
mous variety of configurations and that 
not every lens opacity is acquired. I 
suggest that house officers urge their 
department directors to buy this book for 
the program library. I urge those more 
affluent practitioners who would like to 
hold a piece of the history of ophthalmol- 
ogy in their hands to purchase this for 
their personal libraries since even a 
casual glance at the photographs will be 
not only instructive but cause one to 
reflect on how much can be done with 
little. The greatest technologic advance 
remains the eye of the careful observer. 

A few minor irritations include mis- 
spellings and germanisms and particular- 
ly the omission of the second “h” in 
words beginning with “ophthalmo.” I 
hope Dr. Blodi will correct these in the 
second edition of this translation and will 
add a translators preface on Dr. Vogt 
and the history of his atlases. 

DAVID SHOCH 


The Influence of Ocular Light Percep- 
tion on Metabolism in Man and in 
Animal. By Fritz Hollwich. New York, 
Springer-Verlag, 1979. Hardcover, 129 
pages, table of contents, bibliography, 
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subject index, 59 black and white 
figures. $37.50 
This book is interesting for its informa- 
tional content as well as for its Victorian 
style, which is manifest by the frequent 
citing of erudite quotations, mainly from 
Goethe. Professor Hollwich is a professor 
at the University of Muenster, and the 
book is translated from German. It deals 
with a seldom explored topic, the visual 
influences on metabolic activity, mediat- 
ed by axons that branch from the optic 
nerve and ultimately terminate in the 
hypothalamus. Hollwich coins the term 
“energetic” portion of the optic nerve to 
distinguish these axons from the larger 
portion mediating conscious visual expe- 
rience. These energetic signals affect 
circadian rhythms of autonomic and en- 
docrine nature, involving organs as the 
pineal, pituitary, thyroid, adrenal, and 
the like. The book centers on the au- 
thors empiric studies of the effects of 
blindness on various metabolic rhythms 
in man. It is a short book (97 pages of 
text), barely beyond the level of a good 
doctoral thesis. Throughout, the benefi- 
cial effects of natural as opposed to 
artificial light are acclaimed with the zeal 
of a consultant to an Alpine sanitarium. A 
beneficial effect never considered, how- 
ever, is that light reduces the leak to Na+ 
of vertebrate photoreceptors, and there- 
by eases their metabolic demands for 
energy. This is something possibly bene- 
ficial to these organelles, perhaps to the 
more genetically deficient ones. It is in 
such insights into cell biology that this 
book is most deficient; but as Goethe 
says, “Wo viel Licht ist, ist starker 
Schatten.” 
P. GOURAS 


Glaucoma, 2nd ed. By Paul A. Chandler 
and W. Morton Grant. Philadelphia, 
Lea and Febiger, 1979. Hardcover, 381 
pages, preface, index, 16 black and 
white figures. $26 
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There is no better book on glaucoma. 
The authors have fulfilled the aims stated 
in the Preface: “Our intent is merely to 
provide a practical guide for recognition 
and modern treatment of the various 
forms of glaucoma and for the solution of 
the problems encountered clinically.” 

The superb conversational didactic 
style, sprinkled with case examples, 
makes for easy and instructive reading. 
The content represents a most thorough 
and thoughtful analysis of clinical man- 
agement based on the authors’ own 
astute clinical observations and the pub- 
lished reports, with which the authors 
are exhaustively familiar. The reader is 
provided with unexcelled clinical wis- 
dom and judgment based on all of the 
available information. One can, howev- 
er, find points to argue. For example, 
just as the authors cannot understand 
why operating room gonioscopy has not 
been found valuable by many ophthal- 
mologists, I do not understand why the 
authors have not discovered the value of 
good visual field examinations in the 
management of open-angle glaucoma. 
Other similar topics are open to debate 
or are subject to individual preferences. 
However, all subjects are treated fairly, 
opinions are identified as such, and it is 
hard to find judgments of the authors 
that one would consider unreasonable. 
Indeed, there are only a few with which 
one could reasonably disagree. 

Compared to the competing textbooks 
devoted to glaucoma, this text contains 
little discussion of anatomy, physiology 
or pathophysiology, except where it 
bears directly on a particular clinical 
problem. This textbook is thus not an 
encyclopedia of facts whether or not they 
have clinical relevance. This approach 
contributes to the readability for the ma- 
jority of ophthalmologists, whose right- 
ful interest is in the current practical 
management of their patients. 

For the scholar, who may want to 
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explore the basis for factual statements or 
to challenge them, there are only select- 
ed bibliographic citations (but more than 
in the first edition). Since exhaustive 
bibliographies are available elsewhere, 
this seems appropriate for a didactic 
book. Moreover, one would have to look 
long and hard to find any facts that are 
omitted, misquoted, misinterpreted, or 
stated without a valid basis by the au- 
thors. 

This textbook has only one possible 
deficiency—the sparsity of illustration. 
The written descriptions are so lucid, 
however, that this may not be a major 
deficiency. Nevertheless, a few more 
illustrations might have clarified certain 
points for some readers. 

DouGLAS R. ANDERSON 


Perimetric Standards and Perimetric 
Glossary of the International Council 
of Ophthalmology. By J. M. Enoch, 
E. Aulhorn, A. Dubois-Poulsen, F. 
Fankhauser, A. Friedmann, E. Greve, 
H. Harms, and G. Verriest. The 
Hague, W. Junk Publishers, 1979. 
Hardcover, 133 pages, table of con- 
tents, 2 black and white figures. 


This small monograph is divided into 
two parts. A short introductory section 
gives the specifications for perimetry. It 
is suggested, for example, that photo- 
metric specifications be in candelas/m* 
and that background be no less than 10 
candelas/m?. Ideally, the target should 
be specified in terms of the solid angle 
subtended at the center of the entrance 
pupil of the eye and measured in steradi- 
ans. Since this is not widely used the 
authors suggest as a substitute the num- 
ber of degrees of arc at a specific test 
distance in millimeters. Although the 
diameter of the target in millimeters at a 
specific distance is also acceptable it is 
less to be desired than the previous unit. 
For static perimetry a duration of some- 
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where between 100 and 250 msec is 
necessary although this will obviously 
vary with the intensity of the luminance 
of the target. For a moving or kinetic 
target the most important point is stabili- 
ty of the rate of movement. The second 
half of this monograph lists 500 terms 
that are used in perimetry and gives 
these first in English and then their 
equivalents in French, German, Spanish, 
Russian, Italian, Swedish, Dutch, Polish, 
and Japanese. This glossary should help 
to standardize international terminology. 

DAVID SHOCH 


SYMPOSIA 

Modern Problems in Ophthalmology. 
New Aspects of Vitreoretinopathol- 
ogy, Volume 20. Edited by E. W. D. 
Norton, C. Gailloud, N. Ducrey, and 
M. Gonvers. Basil, S. Karger AG, 
1979. Hardcover, 440 pages, 183 black 
and white figures, 1 color plate. $170 


I. Spontaneous primary detachment of the cho- 
roid 
Secondary post-operative detachment of the 
choroid 
II. Latest advances in the diagnosis of chorio- 
retinal diseases 
Other advances in chorio-retinal surgery 
III. Vitreous surgery in the treatment of intra- 
ocular foreign bodies 
Vitreous surgery in the treatment of giant 
retinal tears (over 180°) 
IV. Functional results in retinal detachment sur- 
gery 
Prevention and correction of postoperative 
muscular disturbances 
V. Treatment of the proliferative diabetic reti- 
nopathy 
Treatment of non-diabetic vascular chorio- 
retinal diseases 


Advances in Ophthalmology Anti-Her- 
pesvirus Chemotherapy: Experimen- 
tal and Clinical Aspects. Edited by 
K. K. Gauri. Basil, S. Karger AG, 
1979. Hardcover, 300 pages, table of 
contents, preface, foreword, 87 black 
and white figures. $97.25 
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Acta Neurologica Scandinavica 


VISUAL EVOKED POTENTIAL IN PA- 
TIENTS WITH CEREBRAL ASTHENOPIA. 
Gulmann, N. C., Hammerberg, P. E., 
Jensen, L. B., Sommerbeck, K. W., 
and Orbaek, K. (Dept. Clin. Neuro- 
physiology, Glostrup Hosp., Den- 
mark). Acta Neurol. Scand. 59:324, 
1979. 


Cerebral asthenopia is a condition in which 
patients complain that they see changes of 
different kinds a few seconds after fixation of a 
stationary object. The object may change form, 
contour, position or it may appear to move and 
there may be monocular diplopia. These chang- 
es of a central origin are not due to any 
abnormality in the eye or difficulty in fixation. 
Each patient usually describes the disturbances 
with marked regularity in repeated test situa- 
tions so that it appears that the asthenopic 
symptoms are due to disturbances at a rather 
primitive level in the cerebral organization of 
visual perception. An objective correlate of this 
symptom so far has never been demonstrated. 
The authors recorded the visual evoked poten- 
tial in ten patients with cerebral asthenopia and 
20 normal subjects. There was no difference of 
latency in the two groups but the amplitude of 
the most prominent component was significant- 
ly reduced in the patients. The amplitude 
difference is probably modal specific and sug- 
gests involvement of the visual cortex. Howev- 
er, because of the great overlap between 
amplitudes in asthenopic patients and control 
subjects the visual evoked potential is unsuit- 
able as a diagnostic tool for this entity. (1 figure, 
3 tables, 11 references)—David Shoch 


Acta Ophthalmologica 


REFSUM’S DISEASE: EYE MANIFESTA- 
TIONS IN A PATIENT TREATED WITH 
LOW PHYTOL LOW PHYTANIC ACID 
DIET. Hansen, E., Bachen, N.I., and 
Flage, T. (Dept. Ophthalmol., Riks- 
hospitalet, The National Hospital, 
Univ. Oslo, Norway). Acta Ophthal- 
mol. 57:899, 1979. 


Refsum’s disease is a hereditary disorder of 
lipid metabolism in which there is an absence of 
phytanic acid x-hydrolase, an enzyme that is 
responsible for the first step of phytanic acid 
degradation. The cardinal eye symptoms are 
night blindness, retinal pigmentary degenera- 
tion and constriction of visual fields. The pa- 
tient reported here is a 39-year-old male who 
had a diagnosis of Refsum’s disease made at the 
age of seven. He has been on a low phytol low 
phytanic acid diet for the last 13 years. In the 
last seven years there has been minimal or no 
progression of the visual findings. The fields 
have not constricted in that period and all cone 
mechanisms are functioning at the normal 
level. The ERG shows only moderate abnor- 
mality. The authors feel that the special diet 
reduced the rapidity of the progress of this 
disease. In a sense this is one type of “retinitis 
pigmentosa” that is treatable. (7 figures, 23 
references)—David Shoch 


Albrecht von Graefes Archiv 
fiir Klinische und 
Experimentelle 


Ophthalmologie 


HISTOLOGICAL AND ULTRASTRUCTURAL 
STUDIES OF THE CORNEA IN MARO- 
TEAUX-LAMY SYNDROME. Siiveges, I. 
(Dept. Ophthalmol., Univ. Med., De- 


brecen, Hungary). Albrecht von 
Graefes Arch. Klin. Ophthalmol. 
212:29, 1979. 

The Maroteaux-Lamy syndrome (muco- 


polysaccharidosis type VI) belongs to the 
lysosomal storage diseases. It is probably the 
result of the lack of the lysosomal enzyme 
arylsulfatase-B causing a disturbance in the 
catabolism of the sulfated glycosaminoglycans 
which results in an elevated urinary excretion 
of chondroitin-4-sulfate. The clinical character- 
istics greatly resemble Hurler'’s disease except 
that the children usually have normal intellec- 
tual development. By means of electron micros- 
copy three cell types have been found in the 
stroma which may show, besides the storage of 
the accumulated glycosaminoglycans, the mor- 
phologic signs of the pathologic enzyme- 
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substrate connection. Considering the pres- 
ence of the lipidlike material, the question 
arises whether the Maroteaux-Lamy syndrome 
belongs to mucolipidoses. (8 figures, 11 refer- 
ences)—David Shoch 


Anesthesiology 


PLASMA CATECHOLAMINE LEVELS DUR- 
ING LOCAL ANESTHESIA FOR CATA- 
RACT OPERATIONS. Donlon, J. V., and 
Moss, J. (Anesthesia Ser., Massachu- 
setts Eye and Ear Infirm., Harvard 
Med. School, Boston, Mass.). Anesthe- 
siology 51:471, 1979. 


The source of catecholamines in the blood 
during cataract surgery is either the epineph- 
rine that is added to the anesthetic for akinesia 
and anesthesia or endogenously produced nor- 
epinephrine in response to stress, pain and 
anxiety. The authors show that with the usual 
dose of epinephrine given which is about 0.06 
mg there is very little increase in the circulating 
catecholamines and that in the patients they 
studied there were no evidences of any unto- 
ward effect on the heart. The New York Heart 
Association recommends an upper limit of 0.2 
mg of epinephrine and this level would only be 
reached with enormous volumes of injected 
material. 

On the other hand there were rather marked 
increases of endogenous catecholamines with 
anxiety, pain and stress. Therefore, it is essen- 
tial that patients fears, anxieties and pain be 
allayed as much as possible either by psycholog- 
ic means or with use of appropriate medication. 
Untoward effects from increased catechola- 
mines are much more likely to arise from 
endogenously produced norepinephrine than 
from exogenously introduced epinephrine in 
anesthetic solutions. (2 tables, 13 references) — 
David Shoch 


Annals of Internal Medicine 


FORMED VISUAL HALLUCINATIONS AS 
DIGITALIS TOXICITY. Volpe, B. T., and 
Soave, R. (Cornell Univ. Med. Ctr., 
New York, N.Y.). Ann. Intern. Med. 
91:865, 1979. 
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The visual toxicity of digitalis is usually 
reported as changes in the color values of 
objects. Green vision is the most common 
complaint but yellow vision and purple vision 
have also been reported. In this paper three 
patients are described in whom the visual 
toxicity took the form of hallucinations. The 
objects seen varied from butterflies to bird 
houses to soldiers to familiar household objects. 
Investigation of other organ systems failed to 
reveal any abnormalities. In all three cases the 
hallucinations ceased when the serum digoxin 
level fell below 2 ng/ml. Digitalis toxicity 
should be considered in the differential diagno- 
sis of patients with formed visual hallucinations 
even in the absence of well-recognized cardiac 
and gastrointestinal side effects. (10 refer- 
ences)—David Shoch 


Archives of Internal Medicine 


RETINAL ARTERIOLAR CHANGES AS AN 
INDICATOR OF CORONARY ARTERY DIS- 
EASE. Michelson, E. L., Morganroth, 
J., Nichols, C. W., and MacVaugh, H. 
(Cardiovascular Sec., Depts. Med. 
and Ophthalmol., Univ. Pennsylvania, 
Philadelphia, Pa.). Arch. Intern. Med. 
139:1139, 1979. 


Funduscopic examination was performed in 
70 nondiabetic, nonhypertensive patients with- 
out valvular heart disease undergoing coronary 
angiography for evaluation of chest pain syn- 
dromes to determine if retinal arteriolar chang- 
es could reliably predict presence of coronary 
artery disease. Retinal arteriolar changes were 
graded with respect to light reflex, vessel 
caliber, arteriovenous crossing defects, and 
vessel tortuosity without knowledge of angio- 
graphic findings. Each coronary vessel was 
graded with respect to its most occlusive lesion 
by angiography; coronary index was derived for 
each patient without knowledge of eye findings. 
Abnormal light reflex changes were the most 
sensitive indicators of presence and extent of 
coronary artery disease. Abnormal vessel tortu- 
osity and decreased caliber were less sensitive 
but more specific; their presence also suggested 
more extensive coronary lesions. Thus, fundus- 
copic examination demonstrating specific reti- 
nal arteriolar lesions may indicate presence of 
coronary artery disease and may correlate with 
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extent of lesions in selected patients. (1 figure, 
l table, 10 references)—Authors’ abstract 


Archives of Neurology 


AMYOTROPHIC LATERAL SCLEROSIS 
WITH OPHTHALMOPLEGIA: A CLINICO- 
PATHOLOGIC STUDY. Harvey, D. G., 
Torack, R. M., and Rosenbaum, H. E. 
(Dept. Neurol., Washington Univ. 
School of Med., St. Louis, Mo.). Arch. 
Neurol. 36:615, 1979. 


Ophthalmoplegia is rarely observed in pa- 
tients with amyotrophic lateral sclerosis. The 
authors describe a patient with amyotrophic 
lateral sclerosis in whom ophthalmoplegia, 
initially appearing midway in her course, pro- 
gressed to total paralysis of extraocular move- 
ments by the time of death. In addition to the 
usual postmortem findings in the brain stem 
and spinal cord, there was extensive neuronal 
loss and gliosis involving the caudal portions of 
the dorsal and intermediate components of the 
oculomotor nuclei, the caudal part of the 
trochlear nuclei, and the abducens nuclei. This 
represents the first detailed report of the 
findings in the nuclei of cranial nerves III, IV, 
and VI in a patient with amyotrophic lateral 
sclerosis and ophthalmoplegia. (7 figures, 12 
references)—Authors abstract 


UNILATERAL VISUAL LOSS IN BRIGHT 
LIGHT: AN UNUSUAL SYMPTOM OF CA- 
ROTID ARTERY OCCLUSIVE DISEASE. 
Furlan, A. J., Whisnant, J. P., and 
Kearns, T. P. (Depts. Neurol. and 
Ophthalmol., Mayo Clinic and Mayo 
Foundation, Rochester, Minn.). Arch. 
Neurol. 36:675, 1979. 


Five patients with carotid artery occlusive 
disease had unilateral visual loss in bright light. 
All five had reduced retinal artery pressure on 
the side of the visual loss, and arteriograms 
showed either an occlusive or a high-grade 
stenosis of the ipsilateral internal carotid artery. 
Unilateral visual loss in bright light may indi- 
cate ipsilateral carotid artery occlusive disease 
and may reflect the inability of borderline 
circulation to sustain the increased retinal 
metabolic activity associated with exposure to 
bright light. (11 references)—Authors abstract 
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RETINAL HEMORRHAGES: ITS SIGNIFI- 
CANCE IN 100 PATIENTS WITH ACUTE 
ENCEPHALOPATHY OF UNKNOWN 
CAUSE. Keane, J. R. (Dept. Neurol., 
Univ. Southern California Med. Ctr., 
Los Angeles, Calif.). Arch. Neurol. 
36:691, 1979. 


A total of 94 patients had subarachnoid 
hemorrhage and it was strongly suspected in 
the remaining six patients. Acute encephalopa- 
thy associated with independent ocular hemor- 
rhage due to hypoxia, multiple emboli, or 
bleeding tendencies was not a diagnostic prob- 
lem during this study. Aneurysms occurred in 
64 patients (combined with vascular malforma- 
tions in four), isolated vascular malformations in 
four; “spontaneous” hematomas in 13, evidence 
of cryptic head trauma in six, hemorrhage from 
a glioblastoma in one, and no cause was identi- 
fied in six patients. Retinal hemorrhages were 
more prominent ipsilateral to the site of intra- 
cranial bleeding. No single aneurysm location 
predominated and multiple aneurysms were 
common. The high mortality of 56% supports 
previous conclusions that retinal hemorrhages 
tend to accompany severe intracranial bleed- 
ing. (6 figures, 1 table, 12 references)— 
Author's abstract 


Archives of Ophthalmology 


OCULAR Toxocara IN SIBLINGS OF TWO 
FAMILIES. Pollard, Z. F. (Dept. Oph- 
thalmol., Scottish Rite Hosp. for Crip- 
pled Children, Atlanta, Ga.). Arch. 
Ophthalmol. 97:2319, 1979. 


Two children each of two families had severe 
loss of vision in one eye each. All four children 
were diagnosed as having Toxocara retinopathy 
and this clinical diagnosis was confirmed by the 
enzyme-linked immuno-sorbent assay (ELISA) 
test. Apparently this is the first report of 
involvement in more than one sibling in a 
family. This article suggests that when ocular 
Toxocara is found in a child every sibling in the 
family should be examined. (4 figures, 11 
references)—David Shoch 


HYALURONIC ACID VITREOUS SUBSTI- 
TUTE: A SIX-YEAR CLINICAL EVALUA- 
TION. Pruett, R. C., Schepens, C. L., 
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and Swann, D. A. (Retina Associates 
and the Eye Research Inst. of Retina 
Foundation, Boston, Mass.). Arch. Oph- 
thalmol. 97:2325, 1979. 


Hyaluronic acid vitreous substitute (HY- 
VISC) was used during 347 operations per- 
formed on 294 eyes of 286 patients. It was 
injected intraocularly in 266 operations (73 
scleral bucklings, 175 open-sky vitrectomies, 
among others) on eyes with complex retinal 
detachments that were considered inoperable 
by ordinary surgical techniques. During 81 
closed vitrectomies, it was applied extraocularly 
between the surgical contact lens and the 
cornea. Hyaluronic acid was found to be well 
tolerated by human eyes. In eyes that had been 
given a poor prognosis, scleral buckling with 
hyaluronic acid tamponade produced reattach- 
ment in 16% of the eyes; open-sky vitrectomy, 
scleral buckling, and hyaluronic acid salvaged 
18%. It also appeared helpful in the preserva- 
tion of corneal epithelial integrity and clarity 
during closed vitrectomy. (6 figures, 7 refer- 
ences)—Authors’ abstract 


RETINAL FLUOROGRAPHY USING ORAL 
FLUORESCEIN. Kelley, J. S., and Kin- 
caid, M. (Dept. Ophthalmol., Greater 
Baltimore Med. Ctr., Baltimore, Md.). 
Arch. Ophthalmol. 97:2331, 1979. 


Intravenous fluorescein gives crisp sharp 
fluorescein angiograms and is therefore of great 
advantage when fine details of the vascular tree 
are required. However, frequently an angio- 
gram is performed to determine whether there 
is a break in the barrier to fluorescein and 
whether a late leak will occur. This is particular- 
ly of interest in cases of cystoid macular edema 
and melanoma, for example. In such cases good 
quality angiograms may be obtained at the end 
of 15 or 30 minutes with the administration of 
oral fluorescein. The authors use a 1 g dose of 
fluorescein sodium in a sweetened and iced 
citrus drink. This is obviously a great advantage 
in children. (3 figures, 3 references)—David 
Shoch 


Experimental Eye Research 


LOSS OF CORNEAL SENSITIVITY WITH 
LID CLOSURE IN HUMANS. Millodot, 
M., and O'Leary, D. J. (Lab. Exp. 
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Optometry, Univ. Wales Inst. of Sci. 
and Tech., Cardiff, U.K.). Exp. Eye 
Res. 29:417, 1979. 


Corneal sensitivity and thickness were mea- 
sured after various periods of eyelid closure in 
human subjects. The results showed a marked 
and progressive loss of corneal sensitivity and a 
small increase in corneal thickness. These 
findings are analogous to the changes known to 
occur in the acetylcholine content of the corne- 
al epithelium. (2 figures, 23 references)— 
Authors’ abstract 


Laryngoscope 
CONJUNCTIVAL APPROACH FOR LOWER 
LID BLEPHAROPLASTY. Maniglia, A. J. 
(Dept. Otolaryngol., Univ. Miami, 
Miami, Fla.). Laryngoscope 89:1869, 
1979. 


In the presence of fat pads in the lower eyelid 
without excess skin it is possible to repair these 
through the conjunctiva. This procedure is 
uncommon but has the advantage of leaving no 
scar on the skin surface. The incision is made on 
the conjunctival side just inferior to the tarsus 
and it avoids the possibility of ectropion. The 
author reports 15 patients on whom he has 
performed this procedure with no complica- 
tions. (5 figures, 3 references)—David Shoch 


New England Journal 
of Medicine 


IATROGENIC NIGHT BLINDNESS AND 
KERATOCONJUNCTIVAL XEROSIS. Parta- 
mian, L. G., Sidrys, L. A., and Tri- 
pathi, R. C. (Univ. Chicago, Chicago, 
Il.). N. Engl. J. Med. 301:943, 1979. 


A 51-year-old woman underwent a jejunoile- 
al bypass procedure seven years prior and was 
now complaining of blurred vision and ocular 
irritation. Visual acuity was normal as were 
examination of the fundi and _ electroretino- 
graphic studies. Topical 1% rose bengal re- 
vealed diffuse staining of the cells of the 
conjunctival and corneal epithelium and occa- 
sional xerotic spots in the conjunctiva. A con- 
junctival biopsy showed irregularity of the 
epithelial thickness, acanthosis and inclusion of 
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keratohyaline granules. Dark adaptation stud- 
ies revealed elevated thresholds in both eyes. It 
thus seems likely that in this patient the 
iatrogenic vitamin A deficiency was induced by 
a jejunoileal bypass and such patients should 
probably be placed on judicious doses of vita- 
min A and should have dark adaptation tests at 
intervals.—David Shoch 


Ophthalmology 


THE TREATMENT OF ANGLE NEOVASCU- 
LARIZATION WITH PANRETINAL PHOTO- 
COAGULATION. Jacobson, D. R., Mur- 
phy, R. P., and Rosenthal, A. R. (Div. 
Ophthalmol., Stanford Univ., Stan- 
ford, Calif.). Ophthalmol. 86:1270, 
1979. 


Thirty-two eyes in 28 patients with anterior 
chamber angle neovascularization were pro- 
spectively treated with panretinal photocoagu- 
lation. Of 17 eyes that had less than a 270 
degree angle closure, with an intraocular pres- 
sure of less than 40 mm Hg prior to treatment, 
16 showed complete disappearance of the angle 
neovascularization and stabilization of the pe- 
ripheral anterior synechiae after treatment. 
None of the 15 patients who had angle closure 
of 270 degrees or greater, or an intraocular 
pressure of above 4 mm Hg, showed any 
significant improvement after treatment. These 
results suggest that panretinal photocoagulation 
offers a highly effective means of dealing with 
early and moderately advanced cases of angle 
neovascularization. (3 figures, 2 tables, 12 
references)—Authors abstract 


SUPRATHRESHOLD STATIC PERIMETRY 
IN GLAUCOMA AND OTHER OPTIC 
NERVE DISEASE. Johnson, C. A., Kelt- 
ner, J. L., and Balestrery, F. G. (Dept. 
Ophthalmol., Univ. California, Davis, 
Calif.). Ophthalmol. 86:1278, 1979. 


Comparisons between automated suprathres- 
hold static perimetry and manual kinetic perim- 
etry were performed for 226 eyes with glauco- 
ma or ocular hypertension, and 147 eyes with 
other optic nerve disease. Both techniques 
produced similar high detection rates for glau- 
comatous visual field defects, whereas 
suprathreshold static perimetry performed sig- 
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nificantly better than kinetic testing in optic 
nerve disease other than glaucoma. It is con- 
cluded that automated suprathreshold static 
perimetry is an excellent quantitative screening 


technique for detecting visual field defects. (7 
figures, 7 references)—Authors abstract 


THE TREATMENT OF ORBITAL RHABDO- 
MYOSARCOMA WITH IRRADIATION AND 
CHEMOTHERAPY. Abramson, D. H., 
Ellsworth, R. M., Tretter, P., Wolff, J. 
A., and Kitchin, F. D. (Columbia- 
Presbyterian Med. Ctr., New York, 
N.Y.). Ophthalmol. 86:1330, 1979. 


Fifty-eight patients with orbital rhabdo- 
myosarcoma were treated with irradiation alone 
(25) or irradiation and chemotherapy (33) with 
follow-ups of six months to 14 years (mean 5.2 
yr). At present, 74% are alive and 26% have 
died. Local control of the tumor was accom- 
plished in 91% of cases. When local sinuses 
were invaded the survival rate was 55%. Chem- 
otherapy appears to be of greatest value when 
disease is limited to the orbit. Irradiation or 
irradiation and chemotherapy should now be 
the treatment of choice for orbital rhabdo- 
myosarcoma. (8 references)—Authors’ abstract 


DIAGNOSIS AND MANAGEMENT OF CAN- 
CER METASTATIC TO THE UVEA: A 
STUDY OF 70 CASES. Stephens, R. F., 
and Shields, J. A. (Oncology Unit, 
Retina Ser., Wills Eye Hosp., Phila- 
delphia, Pa.). Ophthalmol. 86:1336, 
1979. 


Although metastatic cancer to the uvea is 
reported to be the most common intraocular 
malignancy, most ophthalmologists have had 
little experience with its diagnosis and treat- 
ment. This report describes the authors experi- 
ence with the diagnosis and management of 70 
patients with metastatic cancer to the uvea. 
Many patients were evaluated with modern 
diagnostic modalities such as fluorescein angi- 
ography, ultrasonography, and the “P test 
when indicated. 

Thirty-one percent of patients had no history 
of previous malignancy, and the ocular com- 
plaints represented the first symptoms of sys- 
temic cancer. The ocular malignancy often 
simulated better-known ophthalmic entities, 
and the referring diagnosis was correct in only 
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38% of cases. This series, therefore, reflects the 
clinical problem confronting the practicing 
ophthalmologist. 

About one-half of the patients were treated 
with external beam irradiation to the involved 
eye(s), which often resulted in dramatic resolu- 
tion of the tumor and visual return. Other 
patients had either no treatment, chemothera- 
py, or enucleation in selected instances. 

This report, based upon experience with 
these 70 cases, is designed to prepare guide- 
lines for the ophthalmologist in the diagnosis 
and managment of patients with cancer meta- 
static to the uvea. (7 figures, 11 tables, 25 
references)—Authors’ abstract 


Pain 
CORNEAL PAIN EVOKED BY THERMAL 
STIMULATION. Beuerman, R. W., and 
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Tanelian, D. L., (Div. Ophthalmol., 
Stanford Univ. Med. Ctr., Stanford, 
Calif.). Pain 7:1, 1979. 


The thermal sensitivities of the eyelid and 
cornea were compared using an automated 
apparatus to produce stimulus pulses of known 
magnitude and duration over the range 33- 
45°C. Subjects reported only temperature sen- 
sation when the skin of the upper eyelid was 
tested; however, corneal stimulation in the 
same subject was always perceived as a painful 
stimulus. This was true throughout the range of 
temperatures. All applications were made to 
the center of the cornea and although the 
subjects could identify these as being in the 
cornea and being painful they could not identify 
which area of the cornea was being stimulated. 
This would indicate a great amont of overlap of 
nerve endings throughout the cornea and that 
further the cornea seems to have as its only 
response to stimulation, a sensation of pain. (4 
figures, 3 tables, 31 references-—David Shoch 
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TUFTS UNIVERSITY SCHOOL OF 
MEDICINE: ORBITAL ANATOMY 
DISSECTION COURSE 


Tufts University School of Medicine will hold an 
orbital anatomy dissection course May 2 and 3, 1980. 
For further information, write Mrs. Emelie Born, 136 
Harrison Ave., Boston MA 02111. 


CANADIAN IMPLANT ASSOCIATION: 
INTRAOCULAR LENS IMPLANTATION 
SEMINAR 


A seminar on intraocular lens implantation will be 
held June 21, 1980, at St. Marys Hospital in 
Montreal in cooperation with the Canadian Implant 
Association. For further information, write M. L. 
Kwitko, M.D., Program Chairman, 5591 Cote des 
Neiges Rd., Suite 1, Montreal, Canada H3T 1Y8. 


UNIVERSITY OF ROCHESTER: 
STRABISMUS SYMPOSIUM 


The University of Rochester will sponsor a strabis- 
mus symposium June 13 and 14, 1980, at the 
University of Rochester Medical Center, Rochester, 
New York. For further information, write the Office 
of Continuing Professional Education, University of 
Rochester Medical Center, 601 Elmwood Ave., Box 
601, Rochester, NY 14642. 


WALTER REED EIGHTH BIENNIAL 
POSTGRADUATE COURSE AND ALUMNI 
MEETING 

The Walter Reed eighth biennial postgraduate 
course and alumni meeting will be held April 28-30, 
1980. For further information, write Col. Floyd L. 
Wergeland, Jr., MC, Chief, Ophthalmology Service, 


Rm. 1F, NMTF, Walter Reed Army Medical Center, 
Washington, DC 20012. 


KENTUCKY ACADEMY OF EYE 
PHYSICIANS AND SURGEONS: ANNUAL 
SPRING MEETING 

The Kentucky Academy of Eye Physicians and 


Surgeons will hold its annual spring meeting April 11 
and 12, 1980. For further information, write Sheldon 
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B. Schiller, M.D., Secretary, Kentucky Academy of 
Eye Physicians and Surgeons, 3532 Ephraim Mc- 
Dowell Dr., Louisville, KY 40205. 


MINNESOTA ACADEMY OF 
OPHTHALMOLOGY AND 
OTO-LARYNGOLOGY: 1979-1980 


OFFICERS 


The 1979-1980 officers of the Minnesota Academy 
of Ophthalmology and Oto-Laryngology are as fol- 
lows: Melvin Sigel, president; Harry S. Friedman, 
vice president-OPH; Arndt John Duvall III, vice 
president, OTO; and Martin G. Bruhl, secretary- 
treasurer. 


UNIVERSITY OF IOWA: IOWA EYE 
ASSOCIATION ANNUAL MEETING 


The Iowa Eye Association at the University of lowa 
will hold its annual meeting May 15-17, 1980. For 
further information, write Thomas A. Weingeist, 
M.D., University of Iowa, University Hospitals, Iowa 
City, IA 52242. 


PERSONALS 
D. JACKSON COLEMAN 


D. Jackson Coleman has been appointed oph- 
thalmologist-in-chief of New York Hospital and chair- 
man of the Department of Ophthalmology at Cornell 
University Medical College, New York City. Previ- 
ously, Dr. Coleman was assistant professor of oph- 
thalmology at Columbia University College of Physi- 
cians and Surgeons, New York. 


J. TERRY ERNEST 


J. Terry Ernest has been appointed chairman of 
the Department of Ophthalmology at the Indiana 
University School of Medicine in Indianapolis. Dr. 
Ernest had been professor of ophthalmology at the 
University of Wisconsin Medical School in Madison. 


GEORGE O. WARING 


George O. Waring received the Heed Award 
during the 1979 American Academy of Ophthalmolo- 
gy meeting in San Francisco. The award was pre- 
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sented by Frank W. Newell, chairman of the Board of I. Brown, Goodwin M. Breinin, Matthew D. Davis, 
Directors of the Heed Foundation. Dr. Waring J. Terry Ernest, Milton Flocks, Froncie Gutman, 
received the award in recognition of his leadership Eugene Helveston, William T. Hoyt, Philip Knapp, 
and contributions in the field of ophthalmology. Dr. Paul R. Lichter, Harvey A. Lincoff, William Spen- 
Waring is associate professor at Emory University. cer, and William S. Tasman. 

Former recipients of the Heed Award include Stuart 


NEW RESEARCH GRANTS AWARDED By THE NATIONAL 
EYE INSTITUTE 
October 1, 1979, to December 31, 1979 
RESEARCH PROJECT GRANTS 


PRINCIPAL COSTS 
INSTITUTION INVESTIGATOR TITLE OF PROJECT AWARDED 
Virginia Commonwealth Ludwig I. Epstein A reading aid for $ 34,614 
University patients with macular 
Richmond, Virginia blindness 
New York University Ira M. Goldstein Inflammation due to 23,918 
New York, New York prosthetic intraocular 

lenses 
Technion-Israel Institute Ido Perlman Mechanisms of visual 25,750 
of Technology adaptation in the 
Haifa, Israel vertebrate eye 
University of Texas Health Barry A. Sokol Photoreceptor responses 83,348 
Science Center to single photon 
Dallas, Texas absorptions 
Eye and Ear Hospital Nirmala Sundar Raj Characterization of 85,678 
of Pittsburgh corneal cell-surface 
Pittsburgh, Pennsylvania antigens 
University of California Steven K. Fisher Studies on the 38,157 
Santa Barbara, California developing and 
adult visual systems 

Yale University Joy Hirsch Pattern recognition 30,389 


New Haven, Connecticut 


mechanisms in amblyopia 
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the names of the authors who are the 
principal investigators. The name and 
mailing address of the author to whom 
correspondence and requests for reprints 
should be directed must be provided. 
Each page after the title page must be 
numbered sequentially, and must include 
the senior author's name and the abbrevi- 
ated title in the upper right-hand corner. 


ORGANIZATION OF CONTENT: 
Manuscripts should be organized and 
prepared in the style used by THE JOUR- 
NAL. A brief introductory statement of the 
problem should be presented. The mate- 
rial and methods should then be precisely 
and clearly described so that the reader 
may replicate the study. Explanation of 
the results of the study should be given, 
followed by a discussion. The discussion 
is an elucidation of the results and thus it 
must relate directly to the topic of the 


paper. 


SUMMARY: Each paper must have a 
summary that specifically synthesizes the 
content of the paper in no more than 150 
words. The summary must be written so 
that it can be read independently of the 
text. 


ACKNOWLEDGMENTS: Sponsoring 
organizations and grants should be ac- 
knowledged in a footnote on the title 
page. 

Published acknowledgment requires an 
exceptional and conspicuous contribu- 


tion different from that which occurs with 
the preparation of every paper printed in 
THE JOURNAL. Thus, acknowledgments 
will be published rarely. 


REFERENCES: The author is respon- 
sible for complete and accurate refer- 
ences, including the proper capitalization 
and accent marks used in foreign- 
language publications. References must 
be numbered consecutively, according to 
their appearance in the text. Extensive 
bibliographic reviews are not acceptable. 
Personal communications should be kept 
to a minimum and they must be incorpo- 
rated into the text without a reference 
number. Reference to studies that have 
been accepted but have not yet been pub- 
lished should indicate where they will be 
published. Reference to studies still in 
progress should be described as such in 
the text without a reference number. Pri- 
mary, not secondary, sources must be 
cited; references derived from encyclope- 
dic reviews are seldom acceptable. Refer- 
ences to textbooks must contain inclusive 
pages. References should be cited 1:1 the 
text as follows: Allen and Smith! and 
Jones? described. . . 

The names of all authors must be cited 
in the reference list. THE JOURNAL does 
not use the term et al. The following style 
is used by THE JOURNAL for periodicals 
(1) and for books (2,3): 


l. Fuxe, K., and Jonsson, G.: The histo- 
chemical fluorescence method for the 
demonstration of catecholamines. The- 
ory, practice and application. J. Histo- 
chem. Cytochem. 21:293, 1973. 

2. Bjorklund, A., Flack, B., and Ow- 
man, C.: Fluorescence microscopic and 
microspectrofluorometric techniques for 
the cellular localization and characteriza- 
tion of biogenic amines. In Berson, S. A. 
(ed.): Methods in Investigative and Diag- 
nostic Encocrinology, vol. 1. London, 
North-Holland Publishing Co., 1972, p. 
318. 
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3. Duke-Elder, S., and Leigh, A. G.: 
Diseases of the Outer Eye. Cornea and 
Sclera. In Duke-Elder, S. (ed.): System of 
Ophthalmology, vol. 8, pt. 2. St. Louis, 
C. V. Mosby, 1965, pp. 811-856. 


Abbreviations of periodicals are listed 
in Index Medicus: Am. J. Ophthalmol.: 
Surv. Ophthalmol.; Br. J. Ophthalmol; 
and the like. If there is any doubt about 
an abbreviation, the name of the publica- 
tion should be spelled out completely. 


TABLES: Each table must be titled, 
numbered with an arabic numeral, and 
cited sequentially in the text. The title 
should appear directly below the designa- 
tion, Table 1. Below the title, a double 
rule (two parallel horizontal lines) should 
span the width of the table. Between this 
double rule and a similar, full-width sin- 
gle rule, a heading must be given for each 
column. Partial rules spanning several 
column heads may be used to join main 
headings with applicable subheadings, if 
necessary. Vertical lines should not be 
used anywhere in the table. Abbrevia- 
tiors used in the table must be explained 
in a footnote. The following symbols are 
used for footnotes in the order indicated: 
*(asterisk), t(dagger), {(double dagger), § 
(section mark), ||(parallels), §\(paragraph 
mark), and #(number sign). Each table 
must be double-spaced and nothing in the 
table should be underlined. Photographi- 
cally reproduced or mechanically re- 
duced tables are not acceptable. 

A table to be printed one-half page 
wide includes approximately 45 typewrit- 
en characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces; when printed vertically, tables 
can accommodate 150 characters and 
spaces. 

Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 
graph or diagram, and not ina table. Such 
graphs or diagrams must have a legend, 





which should be typed separately, and 
not shown on the face of the artwork 
itself. 


ILLUSTRATIONS: Graphs, diagrams, 
and photographs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating the 
top of the picture, and the author’s name 
should be indicated with a label on 
the back. 

Each illustration must have a descrip- 
tive legend. Legends should be typed on 
manuscript pages (separate from the illus- 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed 
in the form used by THE JOURNAL, as 
follows: 


Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, X70). 


Previously published illustrations are 
rarely printed in THE JOURNAL. Authors 
are responsible for obtaining permission 
to reprint such illustrations. Before full- 
face or otherwise identifiable photo- 
graphs can be published, the author must 
supply THE JOURNAL with proof of in- 
formed consent. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes. Spellings and abbre- 
viations must agree with those used by 
THE JOURNAL. 

Reproductions are enhanced if original 
art is scaled to the page size of THE 
JOURNAL (5 1/2 X 7 3/4 inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen | p thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 
letters, and the like must be professional- 
ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 3/4 inches, one 
column), 21 picas (3 '/2 inches), or 33 
picas (5 '/2 inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 
author queries must be answered. In cor- 


recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun- 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York, 
Macmillan Co., 1979. 


A new low in electron microscopy. 


150X with 
high resolution. 


Now with the Zeiss EM-109 you 
can scan at familiar light-micro- 
scope magnifications, then by just 
turning a switch go immediately to 
3000X or even 250,000X. Resolu- 
tion at 150X is 200A: at high mag- 
nifications, 3.44A. The quality is 
such that photographs can be 
enlarged many times, or 35mm 
slides can be projected without 
distortion or loss of quality. 


The easy and efficient 
Specimen Saver. 


The great name in optics 


Zeiss’ patented system with new 
high quality electron optics lets 
you achieve low magnifications 
without burning your specimen 
MDF Micro-Dose-Focusing makes 
focusing easier than ever. TFP 
Trans-Fiberoptic-Photography lets 
you change film outside the vac- 
uum. IGP lon-Getter-Pumping 
keeps EM-109 ultraclean,always 
ready. Nationwide service. 


West Germany 








Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles, 
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San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660. 
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Glomerulus of human kidney. 
Specimen preparation by Dr. Harry 
Carter, St. Vincent Charity Hospital, 
Cleveland, OH and Dr. Jules 
Frasca, VA Hospital, East Orange, NJ. 


For a glossy enlargement, 
write to Zeiss. 
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The Absorber 


A Chemical Sunglass 


Unlike all other sunglass lenses, NoIR chemically NoIR is a plano lens available in amber and grey- 
comforts and protects the eye with a complex sys- green with transmissions of total light ranging from 
tem of infrared and ultraviolet absorbers. 1% to 18%. 

The 100 series is de- g 
Ninety-eight percent infrared and total ultraviolet signed to fit over D Xi a 
are absorbed by the NolR lenses. This selective corrective spectacles i 
transmission of light enhances vision and comfort as (notably cataract) i 
the eye receives only low levels of visible light to provide maxi- 
necessary for vision. mum protection, 


physically as well as 
chemically. 


NolR signifies “NO 
Infrared” 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


Recreational Innovations Company PO Box 159/6155 Pontiac Trail South Lyon, Michigan 48178 313-769-5565 
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OPHTHALMIC PATHOLOGY 
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center for sight PENNSYLVANIA MEDICAL CENTER 
Announce Applications are invited for a National Eye Insti- 
tute training fellowship in experimental ophthal- 
VITRECTOMY WORKSHOP mic pathology, starting 1 July 1980. The fellow- 
Featuring ship program runs for two years. Emphasis is 


placed on acquiring skills in the performance of 
experimental ocular pathology. Concurrently, a 
broad understanding of ophthalmic pathology is 
fostered. All facilities at the Scheie Eye Institute, 
the Presbyterian-University of Pennsylvania 
Medical Center and the University of Pennsyl- 
vania are available for training and learning of 
specialized research skills. Those interested 
should direct inquiries, and send an up-to-date 
curriculum vitae and bibliography to: 


Myron Yanoff, M.D. 

Director, Scheie Eye Institute 
Chairman, Department of Ophthalmology 
University of Pennsylvania- 
Presbyterian Medical Center 
51 North 39th Street 
















The Ocutome and Fragmatome Systems 
June 12-13, 1980 


FACULTY: 

Alexander Brucker, Scheie Eye Institute 
Howard P. Cupples, National Naval Medical Center 
Klaus Heimann, University of Cologne 
Ronald G. Michels, Wilmer Institute 
*Leonard M. Parver, Georgetown University 
A. Raymond Pilkerton, Georgetown University 
Thomas A. Rice, Wilmer Institute 
* Program Director 


A two-day course devoted to familiarizing the practicing 
ophthalmologist with the Ocutome-Fragmatome sys- 
tem. The course will emphasize the anterior segment 
problem and be equally divided between didactic and 
practical sessions. AMA Category | credit. 















REGISTRATION: Philadelphia, PA 19104 
Didactic and laboratory sessions .............. $450. peoi 
(limited to 30 participants) 
Didäctie Sössi Ony cuss iosa onie ued $100. 
Residents & Fellows ....... saiia a aed AO; 


(didactic sessions only) 
For information, please contact: 
Office of Continuing Medical Education, 
Georgetown University Medical School, First Floor, 
Hospital, 3800 Reservoir Road, N.W., 
Washington, D.C. 20007. (Telephone 202-625-2306). 
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ñ VITRECTOMY WORKSHOP 


Eye Institute 
The Medical College of Wisconsin and 
Milwaukee County Medical Complex 


June 4 and 5, 1980 


Featuring Anterior and 
Posterior Segment Applications 
with 
Ocutome and VISC Instrumentation 


Guest Faculty Medical College Faculty 
Gary W. Abrams—Miami Thomas M. Aaberg 

Steve Charles—Memphis John D. DeCarlo 

Ronald G. Michels—Baltimore Henry F. Edelhauser 
George O. Waring—Atlanta Robert A. Hyndiuk 


Travis A. Meredith 
Frederick H. Reeser 
Trexler M. Topping 


Course Co-directors: Travis A. Meredith & Trexler M. Topping 


In addition to lectures covering the full range of anterior and posterior segment 
applications of vitrectomy, two one-half day laboratory sessions will em phasize 
practical experience with both the Ocutome and VISC vitrectomy instruments. 


Fee: $400 (Full Course); $150 (Lectures Only) 
Approved for 16 CME Credits (Full Course) 


For information contact: Mrs. Catherine Willmann 
c/o Travis A. Meredith, M.D. 
Eye Institute 
Milwaukee County Medical Complex 
8700 W. Wisconsin Avenue 
Milwaukee, Wisconsin 53226 


ii (414)257-5110 
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FELLOWSHIP 
IN 
PEDIATRIC 
OPHTHALMOLOGY 


The Hospital for Sick Children offers a 
Fellowship in Pediatric Ophthalmology for 
one year. Applicants must have com- 
pleted their training and obtained spe- 


cialty certification in their own country. 
Deadline for submission of applications: 
October 1, 1980 for a Fellowship starting 
July 1, 1981. 


Please direct all inquiries and requests 
for applications to: 


Dr. J. D. Morin 
Ophthalmologist-in-Chief, 
The Hospital for Sick Children, 
555 University Avenue 
Toronto, Ontario. M5G 1X8. 










THE UNIVERSITY OF SOUTHERN 
CALIFORNIA SCHOOL OF MEDICINE 
PRESENTS A 
POSTGRADUATE COURSE 
CLINICAL PROBLEMS IN 
PEDIATRICS AND NEURO-OPHTHALMOLOGY 









GUEST FACULTY USC FACULTY 
Gunter K. Von Noorden, M.D. Alan L. Murphree, M.D. 
Steven E. Feldon, M.D Stephen J. Ryan, Jr., M.D. 













This course is oriented to the practicing physician. It will include 
discussions of various clinical problems related to pediatrics and 
neuro-ophthalmology. The progress and natural course, as well 
as the treatment of pediatric and neuro-ophthalmic disorders will 
be presented. The differential diagnosis, clinical presentation, 
and medical and surgical management of these various entities 
will be stressed. 


The topics will include strabismus, congenital anomalies, pupil- 
lary abnormalities, proptosis, hereditary disorders, unexplained 
visual loss, headache, double vision, cranial nerve palsies, nys- 
tagmus, ophthalmic manifestations of systemic disease, differ- 
ential diagnosis of disc abnormalities, ptosis, optic atrophy and 
electrophysiology. 


The office evaluation and management of both pediatric and 
neuro-ophthalmic disorders will be stressed throughout the 
course. 


June 14-21, 1980 MAUNA KEA BEACH HOTEL KAMUELA, HAWAII 


The USC School of Medicine Certifies that this 
continuing medical education offering meets 
the criteria for 28. credit hours in Category 1 of 
the Physician's Recognition Award of the 
American Medical Association and 28. hours 
of Category 1 Credit in the California Medical 
Association's Certification Program, provided 
it is used and completed as designed. 
























For further information regarding the above program and travel 
arrangements, please contact: University of Southern California, 
School of Medicine, Postgraduate Division, 2025 Zonal Avenue, 
KAM 307, Los Angeles, CA 90033, or phone (213) 226-2051. 















CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP IN 15 SECONDS WITH THE 


MOSAIC MATCHER™ 


Designed by John Karickhoff, M.D. 
Falls Church, Virginia 








Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER. 


e So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases. 











Buy no reticle, attachments, spec- 
ular microscope, camera, or film 





e No reticle to confuse the view during 
this and other examinations. 







No slit lamp modification or instal- 
lation in the eyepiece. 






Use with the following slit lamps: 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece 







Specify your slit lamp manufacturer 







Send $10 check for complete instructions for 
viewing the mosaic and laminated chart to: 





Bio-Surgical Supply 
200 Little Falls St 
Falls Church, Va. 22046 


Price includes postage, handling, & tax. 







DIAGNOSE ANOMALIES OF 
EXTRINSIC OCULAR MUSCLES 


THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


e Quick and accurate measurement of subjective angle of squint. 
@ EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


e Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 










Diagnostic 
evaluations 
are made on 
a special 
tangent screen 
calibrated in 
prism diopters 








Complete kit consists of: 2 hand projectors — trans- 
\ former—red and green spectacles and instruction 
Zi manual —compensated tangent screen with pad of 
recording charts. 

Complete refund guaranteed if not satisfied 7 deys 


after receipt. 
Free demonstration without $1 95.00 
ALLIED OPHTHALMIC EQUIPMENT CORP. 


obligation in Chicago area. 
P.O. Box 71 œ Morton Grove, Ill. 60053 
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TULANE OPHTHALMOLOGY UPDATE 


April 24-27, 1980 
DMV New Orleans, Louisiana 
THIS COURSE WILL PROVIDE A PRACTICAL 
UPDATE ON VARIOUS NEW METHODS OF 
DIAGNOSIS AND TREATMENT OF THE 
DMV Remover OPHTHALMIC PATIENT. 
Hard lenses FACULTY 
David J. Apple, M.D. Eugene M. Helveston, M.D. 
Stuart l. Brown, M.D. Robert R. Kirby, M.D. 
DMV II (Vented) Delmar R. Caldwell, M.D. John A. McCrary, III, M.D. 
Hard lenses Oliver H. Dabezies, M.D. Thomas C. Naugle, Jr., M.D. 
Richard L. Dallow, M.D. Robert G. Notz, M.D. 
James G. Diamond, M.D. G. Richard O’Connor, M.D. 
Gerald A. Fishman, M.D. Mr. Joe Soper 
S.L.R. Robert A. Gordon, M.D. Louis A. Wilson, M. D. 
Soft lens Thomas P. Hawk, M.D. Darrell E. Wolfley, M. D. 
Remover / Inserter Thomas J. Zimmerman, M.D. 
ACCREDITATION 
EUROPEAN OUTLET AMA Category | Credit 
Mr. Willi Ott, Kontaktlinsen LOCATION 
Josefstrasse 53 Postfach 279 All sessions in the Monteleone Hotel 
CH 8031 Zurich, Switzerland in New Orleans’ famed French Quarter 
DMV Contact Lens Co. FEE $350.00 
Quality Contact Lens Accessories FOR FURTHER INFORMATION 
Box 2829 - Zanesville, Ohio 43701 PLEASE CONTACT: 
614/452-4787 Office of Continuing Education 
DMV Tulane Medical Center 
1430 Tulane Avenue 


New Orleans, Louisiana 70112 
504 / 588-5466 


YOU Now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


Pitch polished. 
Stress-free English plastic. 


Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


Unparalleled tolerances: 

. Rapid delivery anywhere in U.S. 

. Technological assistance when problems arise. 
Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


(pre) corneal lens company 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 * Houston, Texas 77027 
WATS 800-231-3561 » TEXAS WATS 800-392-2279 
LOCAL 524-4661 
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COME TO HISTORIC & BEAUTIFUL 
CHARLESTON IN THE SPRING! 


14th ANNUAL OPHTHALMOLOGY CONFERENCE 


Sponsored by The Div. of Continuing Education 


and The Storm Eye Institute of The Medical 
University of South Carolina 


May 9 & 10, 1980 


Mills House Hotel 
Charleston, South Carolina 


GUEST FACULTY: 


M. M. Behrens, M.D. 
Harkness Eye Institute 
Columbia-Presbyterian Medical Center 
New York 
J. A. Shields, M.D. 

Wills Eye Hospital 
Philadelphia 
F. M. Wilson, Il, M.D. 

Indiana University School of Medicine 
Indianapolis 
Papers will also be presented by MUSC residents 
and attending staff. 

Tuition fee: $75.00 
AMA-PRA Category | Credit: 9 hrs. 


To request program or information, write or call: 


Mary Lynn West, Staff Asst., or 
R. A. Saunders, M.D., Program Director 
Dept. of Ophthalmology 
Medical patla d of S.C. 
171 Ashley Ave. 
Charleston, S.C. 29403 
Telephone: 803-792-2492 


THE THIRD INTERNATIONAL SYMPOSIUM 


DEPARTMENT OF OPHTHALMOLOGY 


University of Rochester 
School of Medicine & Dentistry 
Rochester, New York 


Announces 


STRABISMUS SYMPOSIUM 
June 13-14, 1980 


GUEST SPEAKERS: 
Tom Francs, M.D., Frederick Horner, M.D. 
Arthur Jampolsky, M.D., Keith McNeer, M.D. 
Henry Metz, M.D. 


To follow the 
EASTERN REGIONAL MEETING OF THE 
AMERICAN ASSOCIATION OF 
CERTIFIED ORTHOPTISTS 


June 11-12, 1980 
Chairperson: DOROTHY HARTMAN, C.O. 


For Further Information Contact: 
Office of Continuing Professional Education 
University of Rochester Medical Center 
601 Elmwood Avenue, Box 601 
Rochester, New York 14642. (716) 275-4392 





ON PLASTIC AND RECONSTRUCTIVE SURGERY 


OF THE EYE AND ADNEXA 


Co-sponsored by Manhattan Eye, Ear and Throat Hospital, 
in affiliation with Cornell University Medical College, 


and the Institute of Reconstructive Plastic Surgery, 
New York University Medical Center. 


The Waldorf-Astoria 
New York, N.Y. 


Wednesday-Saturday 
June 18-21, 1980 




























Faculty: Drs. Lee Allen, Sherrell Aston, Daniel C. Baker, Thomas Baker, Peter Ballen, Henry Baylis, 
Crowell Beard, Robin Beare, A. Jan Berlin, Jr., Irving Berlin, Charles Beyer, Koo Boo-Chai, Stuart 
Brown, Alston Callahan, Jr., Philip Casson, Salvador Castanares, Leo Clodius, Jackson Coleman, 
Bruce Connell, John Converse, Robert Flowers, David Furnas, Nicholas Georgiade, Arthur Gladstein, 
Cary Guy, Dwight Hanna, Sanford Hecht, Sadek Hilal, Michael Hogan, Albert Hornblass, Michael 
Jabaley, lan Jackson, Frederick Jakobiec, David Kamins, Duane Larson, Charles Leone, Jack Lisman, 
Clyde Litton, Joseph McCarthy, Brandon Macomber, Murray Meltzer, Denis Montandon, John Mus- 
tarde, Fernando Ortiz-Monasterio, Guy Potter, Allen Putterman, Merrill Reeh, Thomas Rees, Perry 
Robins, Blair Rogers, Gerald Shannon, William Shaw, Bernd Silver, John Simonton, Byron Smith, 
David Soll, Orkan Stasior, Michael Stricker, Richard Tenzel, Paul Tessier, Stephen Trokel, Everett 
Veirs, Lars Vistnes, Abraham Werb, Donald Wood Smith, John Wright, Setrak Zaccharinan, Joseph 
Zbylski, Judah Zizmor. 



















For further information, write: 
Third International Symposium 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street, New York, N.Y. 10021 
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APRIL 17 & 18, 1980, LENOX HILL HOSPITAL 
New York City 


THE LENS 
REMOVAL AND REPLACEMENT: AN UPDATE 


REMOVING THE LENS: 
Available techniques and their indications —ICCE, ECCE, 
Phacoemulsification, lensectomy 
REPLACING THE LENS: 
IOL selection following lens removal—Management of early and late complications 


The format will consist of formal in-depth presentations of the current state of the art of lens 
removal and replacement. Presentations will be followed by panel discussions with audience 
participation encouraged. Separate sessions will be devoted to the management of clinical 
case problems submitted by panelists and audience. 


FACULTY: 


JORGE BUXTON LEE HIRSCH 
ROBERT S. COLES HENRY HIRSCHMAN 
D. JACKSON COLEMAN CHARLES D. KELMAN 
HERBERT GOULD MANUS KRAFF 


** THIS COURSE IS APPROVED FOR CREDIT HOURS TOWARDS CATEGORY 1 OF 
THE AMA PHYSICIANS RECOGNITION AWARD** 


REGISTRATION FEE: $200.00, Residents: $ 75.00 


FOR INFORMATION WRITE TO: 


Lori Dioszeghy, Department of Ophthalmology, Lenox Hill Hospital 
100 East 77th Street, New York, New York 10021 


EYE RESEARCH INSTITUTE OF RETINA FOUNDATION AND 
POSTGRADUATE MEDICAL INSTITUTE 
PRESENT 


SEVENTH PRACTICAL COURSE ON 
NEW APPLICATIONS OF VITRECTOMY TECHNIQUES 
IN THE MANAGEMENT OF 
ANTERIOR AND POSTERIOR SEGMENT PROBLEMS 
MAY 14 and 15, 1980 


FACULTY: H. MacKenzie Freeman, M.D., Felipe |. Tolentino, M.D. (Co-Chairmen) 
Tatsuo Hirose, M.D., J. Wallace McMeel, M.D., I.D. Okamura, M.D., 
Ronald C. Pruett, M.D., Charles L. Schepens, M.D., Clement L. Trempe, M.D. 


GUEST FACULTY: Anton Banko, M.E., Richard Mackool, M.D. Delbert Nachazel, M.D., 
Richard J. Simmons, M.D. 


COURSE DESCRIPTION: This is a combined didactic and practical course on anterior and posterior 
segment surgery of the eye utilizing advanced vitrectomy instrumentation and techniques. The didactic 
portion will cover indications, patient work-up, instrumentation, surgical techniques, complications and 
results. Special emphasis will be given to recent experiences of vitrectomy techniques in trauma, rheg- 
matogenous retinal detachment, diabetic vitreous hemorrhage and traction retinal detachment, dense 
pupillary membranes, and congenital as well as traumatic cataracts. 


The practical portion of the course involves a closely supervised six-hour session of animal surgery. This 
course will exclusively feature the M6 System of the Surgical Design Corporation, New York. Participants 
will have the opportunity to perform closed vitrectomy in animals using “one instrument” and “two instru- 
ment” technique. The number of participants is limited. 

The Continuing Education Activity, co-sponsored by Postgraduate Medical Institute, is accredited for 15 
hours in Category | towards the American Medical Association Physicians’ Recognition Award. 
INQUIRIES: H. MacKenzie Freeman, M.D. TUITION FEE: $350.00 Limited Registration. 


100 Charles River Plaza 
Boston, MA 02114 
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OPHTHALMIC 
MICROSURGERY 


April 16-18, 1980 


Eye and Ear Hospital 
Pittsburgh, Pennsylvania 


The Division of Continuing Education 
and Department of Ophthalmology at the 
University of Pittsburgh School of Med- 
icine present a symposium on ophthalmic 
microsurgical techniques. Registration is 


limited to 40 physicians. All registrants will 
receive close supervision while perform- 
ing anterior segment surgery using the 
latest techniques for repair of corneal 
lacerations, iridectomy, cataract extraction 
with and without lens implanation, and tra- 
beculectomy. A surgical microscope will 
be available for each registrant during 
the lectures and demonstrations. 


COURSE FEE: $700 
For further information, contact: 
JAY G. LINN, Jr., M.D., 
Eye and Ear Hospital of Pittsburgh, 
230 Lothrop Street, Pittsburgh, PA 15213. 










ANNOUNCEMENT 


Bausch & Lomb is pleased to announce 
the continuation of the Visiting Profes- 
sorships for the year 1980. Chairman or 
Program Directors can apply for this 
fellowship which will consist of support 
of up to $1,000. Include reasons why 
this grant would benefit your depart- 
mental development. Nine grants were 
given in 1979, and these institutions 
may not reapply for 1980. 
















Contact: 

Donald J. Doughman, M.D., 
Professor & Head 

University of Minnesota 

Department of Ophthalmology 

Box 493 

Mayo Memorial Bldg. 

516 Delaware Street, S.E. 

Minneapolis, Minnesota 55455 













The Selection Committee consists of 
Donald J. Doughman, M.D., 
Minneapolis, MN 
John L. Richards, M.D., 
Vancouver, B.C., Canada 
Dwight Cavanagh, M.D., Atlanta, GA 


All applications should be to 
Dr. Donald Doughman by May 1, 1980 










LOUISIANA STATE UNIVERSITY EYE CENTER AND THE EYE AND EAR 
INSTITUTE OF LOUISIANA IN NEW ORLEANS 


In Conjunction with the Rudolph Ellender Medical Foundation 
offer a practical and theoretical 


COURSE ON REFRACTIVE KERATOPLASTY 


Complete Course (Lecture and Laboratory) June 2 through 6, 1980 
Lecture only June 6 through 7, 1980 
Instructors: Miles H. Friedlander, M.D. Casimir Swinger, M.D. 
Herbert E. Kaufman, M.D. Richard Troutman, M.D. 
Keith S. Morgan, M.D. Theodore P. Werblin, M.D. 
Bloomfield W. Baber 


Larry F. Rich, M.D. 
Complete course is an intensive 5 day session on keratomileusis and keratophakia with individualized 
instruction. Enrollment will be limited for this part. The lecture session will have unlimited enrollment and 
will present many forms of corneal modification. 


For further information send application and curriculum vitae to: 
Miles H. Friedlander, M.D. 
Suite 201 
3715 Prytania Street 
New Orleans, Louisiana 70115 
Approved by International Sponsored for 32 C.M.E. credits 
Refractive Keratoplasty by Rudolph Ellender Medical 
Study Group Foundation 
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Eleventh Annual Jules Stein Lecture 
PROF GERD MEYER-SCHWICKERATH 


Annual Postgraduate Seminar 
CURRENT MANAGEMENT OF OPHTHALMIC DISEASES 


APRIL 24 and 25, 1980 
CENTURY PLAZA HOTEL è LOS ANGELES, CALIFORNIA 


Co-Chairmen: Allan E. Kreiger, MD Alan L. Shabo, MD 
Robert E. Christensen, MD Bradley R. Straatsma, MD 


GUEST FACULTY: 
Lloyd M. Aiello, MD Manus C. Kraff, MD 
John E. Cairns, MD Richard P. Kratz, MD 
Steven T. Charles, MD Marvin L. Kwitko, MD 
John Hetherington, Jr., MD Hunter L. Little, MD 
Norman S. Jaffe, MD Donald S. Minckler, MD 


and 


MEMBERS OF THE JULES STEIN EYE INSTITUTE 
and UCLA SCHOOL OF MEDICINE FACULTY 


PREREGISTRATION ESSENTIAL—ENROLLMENT LIMITED 
Fee (Lunches & Reception included 
Practitioners-$250.00; UCLA Department of Ophthalmology Faculty $100.00 
and Nonaffiliated Residents-$90.00 
Make checks payable to: Jules Stein Eye Institute-UCLA 
Forward to: Mrs. Lu Hendricks-Registrar 
Jules Stein Eye Institute, UCLA School of Medicine, Los Angeles, CA 90024 


AMA Category 1 Credit: 16 hours 


START YOUR SUMMER RIGHT 


COME TO AMERICAS FINEST CITY 
SAN DIEGO, CALIFORNIA 


JUNE 19-22, 1980 


CURRENT CONCEPTS IN OPHTHALMOLOGY 


FACULTY 
Richard Green, M.D. Pathology 
John Keltner, M.D. Neuro-Ophthalmology 
Ron Michaels, M.D. Retina-Vitreous 
Arthur Perry, M.D. Ophthalmic-Plastics 
Irv Pollack, M.D. Glaucoma 
David Sevel, M.D. Pediatric Ophthalmology 
Edward Shaw, M.D. Contact Lenses 
Richard Troutman, M.D. Cataract Surgery 
George Waring, M.D. Cornea 
COURSE TO STRESS COMMON CLINICAL PROBLEMS WITH ABUNDANT TIME FOR PANEL DIS- 
CUSSIONS AND QUESTION AND ANSWER SESSIONS. 


APPROVED FOR 15 HOURS CMA CONTINUING MEDICAL EDUCATION CREDITS 


REGISTRATION—CURRENT CONCEPTS IN OPHTHALMOLOGY 
SAN DIEGO, CALIFORNIA JUNE 19-22 SHERATON HARBOR ISLAND HOTEL 


Name 
Address 


Cas ee >, 


| desire hotel accommodations L_] Dates: — o=ć o — 
Please make Checks payable to EYE BANK OF SDCMS, 3702 Ruffin Rd., San Diego, CA 921 23 


FEES: $200.00 
(Includes a lunch, 
cocktail party, and 
dinner party) 





. UNCOMPLICATED 





DISPENSING. 





Introducing the PRACTICE-MATE” 
INVENTORY PLACEMENT PLAN 


- for NOSOFT '‘[tetrafilcon A) Hydrophilic Contact Lenses 


PRACTICE-MATE gives you the convenience of an AOSOFT lens inven- 
tory for immediate fitting and replacements. Italso allows you to lower your 
AOSOFT lens replenishment costs. Yet, since the one-time fee and 

office space requirements are minimal, PRACTICE-MATE leaves you free 
to manage your practice as you see fit. 


PRACTICE-MATE. It's lens leasing 
the way you wantit. For more informa- 
tion, contact your AOSOFT Distrib- 
utor or call toll-free 800-225-7750 
(in Massachusetts, 617-765-9711). 












I’. Maes 
AO 
fa 
in Optical Corp 


erncan Upiice 
~ VISION CARE PRODUCTS 
5 Southbridge. MA 01550 
AOSOFT* (tetrafiicon A) 
f } Hydrophilic Contact Lenses are 


KN supplied to the U.S Olympic Team ©1979 American Optical Corporation 


Am 
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The Seventh Biennial 
Welsh Cataract Surgical and IOL Congress 
Houston, Texas ¢ Galleria Plaza Hotel * 
Sept. 27-Oct. 1, 1980 


Sponsored by Organized and Submission of papers: 50-word abstract required. 

Baylor College of Directed by For registration information: 

Medicine l Jared Emery, M.D. Jared M. Emery, M.D., Cataract Surgical Congress, 

Cullen Eye Institute Cullen Eye Institute, 6501 Fannin (NC-200), 
Houston, TX 77030 


Full-Time Faculty Panel AC 713/790-5942 Fee $345.00 


Robert Drews, M.D. Richard Kratz, M.D. Category | AMA Physician's Recognition Award credits 
Miles Galin, M.D. A. E. Maumenee, M.D. will be given. 
Louis Girard, M.D. C. William Simcoe, M.D. 3 Join us in the CITY UNDER GLASS of the Galleria! 
Henry Hirschman, Richard Troutman, M.D. Everything is right here— meeting facilities, two hotels 
M.D. Robert Welsh, M.D. (with discounted rates for this meeting), 200 glamorous 
Norman Jaffe, M.D. stores, restaurants, entertainment, recreation. The 
nicest thing of all, everything is just an easy stroll 
Following the format established at the previous through the carpeted and covered “streets” of the 
Cataract Congresses, this program will include the Galleria Mall. Modeled after the Galleria Vittorio Eman- 
Faculty Panel, Guest Panel, and Guest Speakers. The uele in Milan, Italy, the Galleria Mall has as much to do 
compact program of short papers and panel discus- and see as some big cities. Because that's what it is—a 
sions will cover all phases of Cataract Surgery and IOLs. city under glass. 


FLORIDA 


Pediatric Ophthalmology Seminar 
May 1-3, 1980 

To be held at the beautiful Don CeSar Resort Hotel, St. Petersburg Beach, Florida, to commemorate the 
opening of a new ophthalmology wing in the Children's Health Center at All Children’s Hospital. 
Registration Fee: 
$225.00 (plus $25.00 for dinner guest) includes a fabulous Don CeSar feast and other extras. 
Guest Faculty: 
August Deutman, M.D. Robert M. Ellsworth, M.D. 
Professor and Chairman Professor of Ophthalmolog 
Institute of Ophthalmology Cornell University Medical School 
University of Nijmigen Attending Ophthalmologist—New York Hospital 
Nijmigen, The Netherlands New York, New York 
Sponsored by: 
All Children’s Hospital and Department of Ophthalmology, University of South Florida 
Local Faculty: 
William Biersdorf, M.D. Harry Kolodner, M.D. 
S. J. Cantolino, M.D. William E. Layden, M.D. 
William C. Edwards, M.D. Frank |. Mendelblatt, M.D. 
W. Sanderson Grizzard, M.D. Jay J. Older, M.D. 
J. Bruce Hess, M.D. L. Douglas Perry, M.D. 
J.D. Kingham, M.D. Elise Torczynski, M.D. 
This conference meets the criteria for 10 hours of credit in Category | for the Physicians recognition Award 
of the American Medical Association. 


For information and registration form, contact: 
Development Office 
All Children’s Hospital 
801 Sixth Street South 
St. Petersburg, Florida 33701 
Phone:(813) 898-7451 Ext. 215 





NEW DIMENSIONS 
INTRAOCULAR 
: MICROSURGERY 


With the Keeler/SITE System 


The Keeler/SITE system, de- 
signed for anterior and posterior 
intraocular microsurgery, now of- 
fers the surgeon new and exclu- 
sive, motorized microscissors. 
Like the end and side cutters, the 
motorized mechanism allows the 
surgeon complete control without 


~ the hand motion required to oper- 


ate manual scissors. Combined 
with end, and side cutters, the 
microscissors bring greater dimen- 
sion to intraocular micro-surgery. 


Side Cutters 


1 mm 






KC KKeeler 


..with the future in sight 





Pump. This unit features total suc- 
tion control—selection as to de- 
gree of suction pressure— instant 
on-off footpedal control—an au- 
dible alarm when collection bot- 
tle nears capacity. 





The Keeler/SITE system may be 
expanded as desired with a coor- 
dinated system of microsurgical 
pics, fiber-lites and accessories. 
For further details on the Keeler/ 
SITE system and any of its specific 
features merely fill-in the coupon 


below. 


The Keeler/SITE is the most flexi- 
ble system available . . . meets 
individual preferences . . . com- 
pliments surgical dexterity . . . 
increases procedural capability. 


Included as accessory equipment 


is the Keeler/SITE Aspiration 














Microscissors 
— 1 mm 





KEELER OPTICAL PRODUCTS, INC. 
Name 


Hospital 








City/State/Zip 


LJ Please have a representative call. 
LJ Please send further information on the Keeler/SITE system. 
Please send me the NEW Keeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadelphia - New York - Boston + Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 
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Intraocular Lens 


Implantation 
Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


February 28-29 March l1 June 5-6-7 
September 4-5-6 December 4-5-6 


Check one 


Fee: First day: $200 Second ana third days: $600 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 


Complications 
IOL Power Calculations 


Practice Session — 
Animal and Cadaver Eyes 


Retinal and Corneal Care with 


Intraocular Lenses 
Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulguist, M.D. 
Charles L. Janes, M.D. 
James F Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 


John J. Alpar, M.D. 

| VAV Am Gam. ott oo De 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

Henry Hirschman, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 


1980 Residents: Half Fee Lunch and amenities included 
Cancellation: $50 non-refundable service charge 


|_] February 28-29- 
March 1 


C] June 5-6-7 

[| ] September 4-5-6 

C] December 4-5-6 Address 
City 


Name 


Approved for 9 units each day continuing medical education 
credit CMA and AMA, Category | 


Phone 


State — Zip 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 


1225 Fifteenth Street, Santa Monica, California 90404 «= (213) 451-1511, Ext. 2148 


Three days: $750 





A Superior Slit Lamp with the 
Capacity for Superior Photography 


The Topcon SL-5D 





Photographic Slit Lamp 


Topcon's compact SL-5D in- 
corporates the most desirable 
slit lamp features to become 
the first true clinical instrument 
with photographic capability. 
Vertical Illumination Arm 
The vertical design of our illu- 
mination arm provides more in- 
tense light and brighter images. 
Taking precise measurements 
is easy with continuously grad- 
uated slit height adjustment. 
For horizontal sections, 
the SL-5D rotates and 
tilts up to 20° 

Superior Optical 
System 

Topcon's exclusive flip-in/ 
flip-out beam splitter lets 
you direct all the light 
into the eyepieces for 
optimum viewing, or 
divide the light between 
the eyepieces 
and the 























camera for sharp, crisp pho- 
tography. The parallel optic de- 
sign of the binoculars provides 
unsurpassed depth of field, 
while the three-position mag- 
nification changer offers added 
versatility. 


Precision Photographic 
Attachment 

Focusing and shooting is a fast, 
one-handed operation. Fea- 
tures of the optional photo- 
graphic attachment in- 
clude: automatic film 
advance, built-in strobe 
for the illumination arm, 
convenient joystick shut- 
ter release button, and an 
adjustable background 

illuminator. 


{ Your local Topcon 

- dealer has more to tell 
you, including how the 
SL-5D can be used 
with its standard Hruby 
lens, or its various op- 
tions: Goldman tono- 
meter, adapter for 
stereo photography, or 
observation tube. 





A New World of Precision Optics 
Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, N.J. 07652 
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Sixth Annual Boston Lacrimal Course 
Newly Expanded with Cadaver Lacrimal Surgery” 


The Department of Ophthalmology and the Office of Continuing Education 
of Boston University School of Medicine 


present this course 
to be directed by Sanford D. Hecht, M.D. 


S 
—* Dates: Thursday & Friday, June 5 & 6, 1980 


ald ó * SPECIALLY PREPARED CADAVERS 
ss 

ó 
Faculty: Jules Baum, Tufts Univ., Robert Dryden, Univ. of Arizona, Joseph Flanagan, Jefferson 
Medical College, Edward Goodman, Boston Univ., & Tufts Univ., Pierre Guibor, New York Medi- 
cal College, Sanford D. Hecht, Boston Univ., & Tufts Univ., Howard Leibowitz, Boston Univ., 


Eugene Wiggs, Univ. of Colorado, Richard A.N. Welham F.R.C.S., Moorfields Eye Hospital, 
London. Darrell E. Wolfley, Univ. of Utah. 


Credit: 19 Hours AMA 
Category l-Physicians’ Recognition Award 


Enrollment Limit 
Registration Fee: $415.00 


Inquiries: Office of Continuing Education 
Boston University School of Medicine 


80 East Concord Street 
Boston, Mass. 02118 
Telephone: (617) 247-5602 


THE VISUAL PATHWAYS 


A Neuro-Ophthalmology Symposium 


The Washington Hospital Center 
Washington, D.C. 
April 25 & 26, 1980 


Faculty 


Charles Citrin, M.D., George Washington University 
David Cogan, M.D., National Eye Institute 
Ronald Fishman, M.D., The Washington Hospital Center 
Arthur Kobrine, M.D., George Washington University 
Martin Kolsky, M.D., The Washington Hospital Center 
Don Minckler, M.D., Estelle Doheny Eye Foundation 
Neil Miller, M.D., Wilmer Eye Institute 
Hugo Rizzoli, M.D., George Washington University 
Shirley Wray, M.D., Harvard University 


A $145 registration fee 
includes a luncheon and cocktails 
($50 for residents with a letter from 

their chief of service). 


The symposium will award 10 CME credits. 


Please contact: 


Martin P. Kolsky, M.D. 
Department of Ophthalmology 
The Washington Hospital Center 
110 Irving Street, NW 
Washington, D.C. 20010 


AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY maintains a two-year 
inventory of back issues. Various 
single issues are available from the 
following: 

P. and H. Bliss, Middletown, CT 06457; 


Kraus Periodicals Co., Route 100, 
Millwood, NY 10546. 


Inquiries for complete volumes 
may be sent to 

Abrahams Magazine Service, Inc. 
56 E. 13th St. 

New York, NY 10003. 
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PEDIATRIC OPHTHALMOLOGY 
NEURO-OPHTHALMOLOGY 
STRABISMUS 


PRESENTED BY 


The University of Texas Health Science Center 
at Houston 
The Medical School 
Department of Ophthalmology 


AND 


The American Association 
of Certified Orthoptists 
Southern Region 


May 1 & 2, 1980 


Faculty will include: 

Joel Glaser, M.D.; Miami, FL 

Malcolm L. Mazow, M.D.; Houston, TX 
Norman Schatz, M.D.; Philadelphia, PA 
Gunter von Noorden, M.D.; Houston, TX 
Fees: 

Ophthalmologists—$1 10.00 

Residents & Fellows—$60.00 

(Includes lunches and reception) 


CME: 

As anorganization accredited for continuing medical 
education, the University of Texas Health Science 
Center, Office of Continuing Education for the Medical 
School certifies that this continuing medical education 
offering meets the criteria for 15 credit hours in Cate- 
gory | of the Physician's Recognition Award of the 
American Medical Association, provided it is used and 
completed as designed. 


For information contact: 
Sunni Beakley Allen 
Hermann Eye Center 

1203 Ross Sterling Avenue 
Houston, Texas 77030 
(713) 797-1777 


INTERRELATED 
ASPECTS 


INTRAOCULAR LENS 
IMPLANTATION UPDATE 


St. Mary’s Hospital, Montreal 
in cooperation with 
The Canadian Implant Association (CIA) 
Hotel Lowes “La Cite” 
3625 Park Avenue 
Montreal Canada 
Saturday June 21, 1980 


Speakers 
James Aquevella, M.D. ........ Rochester 
Herve Byron, M.D. ............ New Jersey 
Miles Galin, M.D. ............. New York 
Jack Hartstein, M.D. .......... St. Louis 
Kenneth Barasch, M.D......... New York 
Peter Choyce, M.D. ........... London 
Marvin Kwitko, M.D. .......... Montreal 
Stephen Shearing, M.D........ Las Vegas 


This seminar will cover the latest advances in lens im- 
plant surgery including lens power calculation, sterility 
and toxicity studies of implant plastics, implant tech- 
niques including angle supported, iris supported and 
capsule supported lenses (Binkhorst, Choyce, Glass, 
Federov, Shearing, etc.). Most of the speakers who 
have been implant surgeons for over a decade will dis- 
cuss indications, surgical techniques and management 
for short and long term complications of the various 
lenses. 


Registration Fee $125.00 (Residents $50.00) 


For information write, 

Marvin L. Kwitko, M.D., Program Chairman 
5591 Cote des Neiges Rd. 
Montreal, Quebec Canada 

H3T 1Y8 


INTERNATIONAL REFRACTIVE 
KERATOPLASTY STUDY GROUP 


Announces its second course in Refractive Keratoplasty— 
Keratophakia and Keratomileusis 
to be held in New York City 
April 28—May 2, 1980 


CASIMIR A. SWINGER, M.D.—NEW YORK, NEW YORK 
COURSE DIRECTOR 


Outstanding International Faculty Including 
Jorg Krumeich——Bochum, Germany 
Maurice Luntz—New York, New York 
Richard C. Troutman—New York, New York 
Richard Villasenor—Los Angeles, California 


Registration Limited 


For further information contact: 
Casimir A. Swinger, M.D. Beth Israel Medical Center • 10 Nathan D. Perlman 
New York, New York 10003 





HARVARD MEDICAL SCHOOL 
Department of Continuing Education 
Announces a Course in 
GLAUCOMA 
April 9, 10, 11, 1980 
at the 
MASSACHUSETTS EYE AND EAR INFIRMARY 
Under the Direction of 
Paul A. Chandler, M.D., W. Morton Grant, M.D., and David K. Dueker, M.D. 

This course, designed for ophthalmologists in clinical practice, will cover diagnosis and treatment of the 
various glaucomas including the newest forms of medical and surgical management. 
FACULTY: 


C. DAVIS BELCHER, III, M.D. ROLAND E. HOULE, M.D. 

A. ROBERT BELLOWS, M.D. B. THOMAS HUTCHINSON, M.D. 
WILLIAM P. BOGER, M.D. VICENTE L. JOCSON, M.D. 
DAVID G. CAMPBELL, M.D. ERNST J. MEYER, M.D. 

L. FRANK CASHWELL, M.D. THOMAS M. RICHARDSON, M.D. 
PAUL A. CHANDLER, M.D. RICHARD J. SIMMONS, M.D. 
RICHARD B. CHAPMAN, M.D. JOHN V. THOMAS, M.D. 

DAVID K. DUEKER, M.D. DAVID S. WALTON, M.D. 

DAVID L. EPSTEIN, M.D. MARTIN WAND, M.D. 


W. MORTON GRANT, M.D. 


This course has Category | accreditation for 18 hours toward the AMAs Physicians’ Recognition Award. 


REGISTRATION: Please contact Fee: $240 
Department of Continuing Education 

Harvard Medical School 

25 Shattuck Street 

Boston, Mass. 02115 


MERCY-BAPTIST EYE FOUNDATION 


presents 


CONTACTS AND IMPLANTS 


May 5, 6, 7, 1980 
Sheraton Westport Hotel 
St. Louis, Mo. 


CONTACTS: Aquavella, Baldone, Blackhurst, Clements, Dabezies, Feldman, 
Freeman, Gordon, Gruber, Hailey, Halberg, Hartstein, Honan, Morgan, 
Myers, Stein, Wilson 

IMPLANTS: Anis, Azar, Bechert, Binkhorst, Byron, Harris, Kwitko, Lowre, 
McCannell, Oglesby, Shearing, Shepard, Simcoe, Talbot, Williamson 

TECHNICIANS’ COURSES: C. Harris, Soper, Sutton, Swanson 


IOL WORKSHOPS: A & B Scan, Azar Lens, Harris Lens, IOL Complications, 
Kelman Lens, Shearing Lens 
INDUSTRY WORKSHOPS: Rynco Scientific, Continuous Curve, Bausch & 
Lomb, IOLAB, Precision Cosmet, Medical Optics Center, American Hydron, 
Syntex Ophthalmics 
REGISTRATION 
LIMITED: Physicians $ 200 
Technicians 100 
Residents 100 
Others 200 
CREDIT: 20 HOURS AMA Category | 


WRITE: Eye Seminars e 621 S. New Ballas Road, St. Louis, Missouri 63141 
Suite 343 


CO-CHAIRMEN: Jack Hartstein, M.D./Richard Oglesby, M.D. 
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FIFTH ANNUAL OPHTHALMIC SEMINAR 


JAMES V. AQUAVELLA, M.D., DIRECTOR 
ROCHESTER EYE INSTITUTE 


AMERICANA ROCHESTER HOTEL 
ROCHESTER, NEW YORK—AUGUST 15 & 16, 1980 


THE CORRECTION OF SURGICAL APHAKIA 


VISITING FACULTY 
JOSE |. BARRAQUER, M.D. 
Keratophakia and Keratomileusis 


H. DWIGHT CAVANAGH, M.D. 
Extended Wear Lenses 


OLIVER H. DABEZIES, M.D. 
Aphakic Spectacle Correction 


HAROLD A. STEIN, M.D. 
Intraocular Lenses and Contact Lenses 


RICHARD C. TROUTMAN, M.D. 
Refractive Keratoplasty 


WALDERT MEMORIAL LECTURE 
JOSE |. BARRAQUER, M.D. 
Bogota, Columbia 


LECTURES—COURSES—WORKSHOPS 
CONTACT LENSES 


Extended Wear Lenses Therapeutic Lenses 

Patient Instructions Complications 

Fitting of Hard Lenses Lathe Cut Soft Lenses 

Silicone Lenses Oxygen Permeable Lenses 

Spin Cast Soft Lenses Solutions and Lens Care 
SURGICAL WORKSHOPS 


Intraocular Lenses 
Microsurgery 
Vitrectomy 


Ophthalmic assistants and contact lens technicians will be able to register for the above 
courses as well as for special sessions in the basics of ophthalmic photography and ophthal- 
mic instrumentation. 


REGISTRATION INFORMATION 

Practicing Ophthalmologists $250 U.S. 

Residents and Fellows $100 U.S. 

Ophthalmic Assistants and 

Contact Lens Technicians $100 U.S. 

All others $250 U.S. 
For any further information, please contact Miss Katherine Sgabelloni, Coordinator 
Ophthalmic Services, Park Ridge Hospital, 1555 Long Pond Road, Rochester, New York 
14626. Phone: (716) 225-7150, extension 4054. 
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FIFTY-THIRD ANNUAL 


NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 
“OPHTHALMOLOGY 1980” 

MAY 8-9, 1980 
MARRIOTT'S ESSEX HOUSE + NEW YORK CITY 


James E. Burris, M.D., Program Chairman 
SPEAKERS 

Louis V. Angioletti, Jr., M.D. K. Buol Hes"n, M.D. Robert D. Reinecke, M.D. 
Charles Beyrer, M.D. Arthur J. Jampolsky, M.D. Morton L. Rosenthal, M.D. 
J. Elliott Blaydes, M.D. Phillip Knapp, M.D. Edmundo Salazar, M.D. 
Arthur Boruchoff, M.D. Richard Koplin, M.D. Lewis Schachne, M.D. 
Robert Brockhurst, M.D. Gerard R. Labay, M.D. Theodore F. Schlaegel, Jr., M.D. 
Jorge N. Buxton, M.D. Solomon Liebowitz, M.D. John T. Simonton, M.D. 
Francis Cangemi, M.D. Clyde R. Locke, M.D. Hampson A. Sisler, M.D. 
Robert S. Coles, M.D. Richard Mackool, M.D. Bryon C. Smith, M.D. 
John R. Finlay, M.D. Thomas O. Muldoon, M.D. Thomas Spoor, M.D. 
Ronald Glatzer, M.D. Radu Pacurariu, M.D. Orkan Stasior, M.D. 
Mark Hammer, M.D. Lawrence Pape, M.D. Richard C. Troutman, M.D. 
John S. Hermann, M.D. Marshall M. Parks, M.D. 


AMA-CME Credits, Category 1:16 
Conference Fee: $200.00 (Luncheons and Cocktail Reception included). Residents: $100.00 (Lunch- 
eons and Cocktail Reception included). 
For further information, please write: 
Jane Stark, Conference Registrar 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 








BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1980 











Held in conjunction with the Northern California Universities: 





University of California, San Francisco 
Pacific Medical Center 
University of California, Davis 
Stanford University 








Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology, Neuro- 
ophthalmology, Optics and Theory of Refraction. 






Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, 
P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, D. Michaels, 
R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, 
D. Worthen and many others on the faculty of 60. 









Tuition is $875.00. For further information and application forms, please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 
California 94305. 
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ANNOUNCEMENT 
CALL FOR NOMINATIONS 


4980 Award of Merit in Retina Research 


















The Retina Research Foundation, Houston, Texas, announces a Call for nominations for the 1980 
AWARD OF MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents 

(a) single outstanding achievement in basic retina research or (b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 

and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D., F.A.C.S., 
F.1.C.S. 


Award: $30,000 (which includes a $1,000 honorarium). 


Eligibility: All vision scientists whose research is primarily directed to the retina. 





Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
statement supporting nominee; (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints that best substantiate the work for which 
he/she is béing nominated; and (3) nominee's curriculum vitae including complete bibliography. 


Mail completed nominations to: Alice McPherson, M.D., Retina Research Foundation, 6560 Fannin, 
Suite 2200, Houston, Texas 77030. 


Deadline: Nominations must be postmarked no later than June 30, 1980. 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the 1980 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in Philadelphia, Pennsylvania, 
October, 1980. The award recipient will be the named lecturer for the Charles L. Schepens Lecture, 
which is featured in the Retina Society Program. 
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Announcing 


The Thirty-Second Annual Clinical Conference 
The Chicago Ophthalmological Society — May 23- & 24, 1980 
The Drake Hotel, Chicago, Illinois 


Preliminary Speaker Program 


Frederick S. Brightbill, M.D. “Corneal Pathology and Contact Lens Wear”; ‘‘Aphakic Cor- 
Madison, Wis. rection, Ahead Of, On, Within or Behind the Cornea” 
Stephen M. Drance, M.D. “Complications of Medical Therapy”; 

Vancouver, B.C. “Risk Factors in Glaucoma” 

Eugene Folk, M.D. “Common Motility Consultations” 

Chicago, Ill. 

David L. Guyton, M.D. “Automated Refractions’’ 

Baltimore, Md. “Topics in Motility” 

Eugene Helveston, M.D. " l a . 
Indianapolis, Ind. Comparison of IOL's”; “Honan Pressure Reducer 

Richard P. Kratz, M.D. " oi Bd l , . nii 
Vannuys, Calif. Headaches in Ophthalmology’; “The Patient with Diplopia’’; 
Joel Sacks, M.D. “Emotional Overlay and Organic Underlay” 

Cincinnati, O. “The ‘Other’ Retinal Vascular Diseases’’; “Management of 
Howard Schatz, M.D. “Vitreous Hemorrhage’; ‘Complications of Argon Laser 

San Francisco, Calif. “Photocoagulation for Diabetic Retinopathy” 


Also Presenting 
The Thirty-Sixth Annual Gifford Memorial Lecture 





Joseph S. Haas, M.D. “Juvenile Glaucoma” 

Chicago, III. *All Courses approved for CME-Category | Credit 

Rrogram Chairman: David S. Robbin, M.D. 

Cost: $175.00 — Includes registration, dinner dance, two 
luncheons, coffee breaks 

Information Nancy Kitzel-Dept. 2 

Registration: Chicago Ophthalmological Society, 310 S. Michigan Ave. 


Chicago, Illinois 60604 — Phone: (312) 786-9468 





PRECISE 





CONTROL 


Specifically Designed for Safe 
and Rapid Preoperative 
Intraocular Pressure Reduction 


The Keeler/Nevyas Autopress, 
brings precision accuracy to a pro- 
cedure that’s generally manual or 
dependent upon constant pres- 
sure devices. The Autopress au- 
tomatically applies regulated al- 
ternating pressure and gives the 
surgeon exact control over pres- 
sure, duration of cycle, and total 
time of therapy. 





(Keeler 


.. with the future in sight 


A Diversatronics Product 


What’s more. . . with the Auto- 
press ocular circulation is restored 
fully between pressure cycles so a 
relatively high pressure can be 
applied safely . . . allows for rapid 
softening of the eye. With a 
built-in “fail-safe” mechanism, 
the unit shuts off in the event the 
pressure-on phase exceeds 25 
seconds for any reason and it will 


KEELER OPTICAL PRODUCTS, INC. 


Name 
Hospital 


City/State/Zip 


[L] Please have a representative call. 
Please send further information on the Keeler/Nevyas Autopress. 
Please send complete Keeler Product Catalog 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta -+ Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall. PA 


decompress immediately if current 
is interrupted. ` 


FEATURES: 


@ Precision control of 
pressure—amount, duration 
of cycle, total compression 1 
time. 

è Full restoration of circulation 
between cycles. 

è Built-in “fail safe” mechanism 
with automatic shut-off and 
decompression. 

@ Easy to operate, fully automat- 
ic, portable console. 

© Unique flat silicone rubber or- 


bital compression ballon— 
Velcro ™ stabilized. 


For complete details on the 
Keeler/Nevyas Autopress . . . fill 
in the coupon below or call, toll- 


free: 800-523-5620 
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MIAMI EYE FOUNDATION 


in cooperation with 
BASCOM PALMER EYE INSTITUTE 


University of Miami School of Medicine 
MIAMI DADE COMMUNITY COLLEGE 
ST. FRANCIS HOSPITAL 
Presents 


THE MIAMI COURSE 
IN 
PHACOEMULSIFICATION 


(Including Extracapsular Cataract Surgery and Lens Implant) 


APRIL 
25-26-27 
1980 


Using the Facilities of the Sponsoring Institutions 


course includes 

e practical labs for phaco 

e observation of live surgery 

e interworkings of phaco machine 

e indications, contraindications and complications 
e implant labs (cadaver eyes) 


COURSE DIRECTOR: 
HENRY M. CLAYMAN, M.D. 


Faculty 
Henry M. Clayman, M.D. Norman S. Jaffe, M.D. 
Frank Hurite, M.D. Charles Kelman, M.D. 
Mark S. Jaffe, M.D. Lyle Moses, M.D. 
Tuition $1000 Practitioner 


Registration: Lyn Johnson 
Miami Eye Foundation 
1680 Michigan Ave. 
Miami Beach, FL 33139 


9] 








RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


PEOPLE PRACTICES 


INSTRUMENTS 
Rates 


30 words or less 
... -each additional word 


x 
$16.00 


MEETINGS SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


VITREORETINAL SUBSPECIALIST: Excellent university resi- 
dency and retinal/vitreous fellowship. Four years experi- 
ence on full-time university retina staff. Extensive experi- 
ence/interest in diabetes. Seeking practice opportunity. 
Box 231 AJO 


OPHTHALMOLOGIST: 30, well trained, with good microsur- 
gical experience, seeks solo or hospital based practice in 
southeast or midwest, available July 1980. Box 248 AJO 


WANTED: Pediatric ophthalmologist or oculo-plastic surgeon 
to join two established ophthalmologists in Albuquerque, 
New Mexico. Box 264 AJO 


FOR SALE: Miami, Florida. Active ophthalmology practice. 
Large, attractive office, with new equipment in modern 
medical building. Box 265 AJO 


FELLOWSHIP WANTED 


PHACO, IOL, ECCE.—should provide experience in Keratop- 
lasty; experience in Barraquer procedure (refractive keratop- 


lasty) desirable; preceptor must supply “hands on’’ surgical 
experience; preceptor should have respected professional 
standing July or Sept. 1980 for 8-12 months; Applicant cur- 
rently chief resident. Box 266 AJO 





FOR SALE: Ophthalmology practice in prestigious suburban 
area close to New York City. Box 267 AJO 


OPHTHALMOLOGIST: 30, completing excellent university re- 
sidency seeks locum tenens position in Boston area for 
one or two years, full or part-time. Available July 1980. 
Box 270 0. 


CALIFORNIA: Ophthalmologist, 30, finishing top university 
residency June 1980—anxious to relocate to California. 
Am as ambitious and aggressive as needed. Any and all 
reasonable opportunities considered. Box 272 AJO 


FOR SALE: Established, unopposed, general ophthalmology 
practice in New York metropolitan area. Congenial com- 
munity and attractive country living. Will stay to introduce. 
Box 273 AJO 


OPHTHALMOLOGIST: 34, board certified, excellent univer- 
sity residency. Cornea-external disease fellowship com- 
pleted. Private practice experience. Seeks group, partner- 
ship or association in New York City or southern Califor- 
nia. Box 274 AJO 





OPHTHALMOLOGIST: 36 years old, established, board cer- 
tified, general opthalmologist wishes to relocate in the 
Greater Washington, D.C. area. Would consider associa- 
tion or solo practice. Box 275 AJO 


OPHTHALMOLOGIST: 31, has completed a one year vit- 
reoretinal fellowship. No objection to doing some general 
ophthalmology. All geographical areas considered. Avail- 
able April, 1980. Box 276 AJO 


FOR SALE/LEASE: Established Santa Cruz, California prac- 
tice. Three complete lanes, surgery. Optical shop optional. 
Semi-retired ophthalmologist will cover and assist if de- 
sired. Minimum investment. Box 277 AJO 


WANTED: General ophthalmologist to associate and later as- 
sume practice in highly desirable Pacific northwest city. 
Beautiful building available. Send C.V. and practice ambi- 
tions to Box 278 AJO 


MEDICAL RETINA: Board certified,  vitreo-retinal/ 
oncology/research fellowships. Seeks challenging medical 
retina position, academic or group practice. Prefer south- 
west, consider south, southeast. Box 280 AJO 


OPHTHALMOLOGIST: 32, board certified, fellowship train- 
ing, leaving academic position, available July 1980, seeks 
association with one or more ophthalmologists in Seattle 
or Denver areas. Box 281 AJO 


FOR SALE: 800/830 Berkeley Ocutome System, complete 
except for probes. Brand new. Never used. $6,000. Box 
282 AJO 


WANTED: Personable and highly trained ophthalmologist for 
active practice in San Diego. Include C.V., picture and 
salary expectations. Box 283 AJO 


WANTED: Bound run of Archives of Ophthalmology. State 
years, condition, price. Box 284 AJO 


OPHTHALMOLOGIST: 31, board certified, extensive IOL ex- 
perience with extracap and phako. Seeking association in 
metropolitan area. Box 285 AJO 


FOR SALE: Ophthalmology practice in central Mas- 
sachusetts, near medical school and Boston; quality prac- 
tice, good-excellent income. Box 286 AJO 


WANTED: Medical ophthalmologist. Nice town in Western 
Colorado. Part-time work with salary. Good community 
and ideal recreational possibilities. Beautiful place for 
semi-retired person. Box 287 AJO 


BELROSE REFRACTING EQUIPMENT COMPANY 
3911 W. North Avenue Chicago, Ill. 60647 
(312) 772-7500 


We Buy and Sell the Finest NEW and USED 
Refracting Equipment 


We will pay Top Dollar for your complete 
Offices. 





OPHTHALMOLOGIST: 30, married, graduated university res- 
idency, board certified, completing cornea fellowship. 
Seeks multispecialty group, associateship or hospital 
based practice. Desires Florida or northeast but all areas 
considered. Box 288 AJO 


LOCUM TENENS: California—available to swap my Michigan 
active surgical practice 2-4 week periods or just cover 
yours. Board certified, California license. Box 289 AJO 


WANTED: Board certified ophthalmologist to form partner- 
ship with new graduate in Optometry. South Florida, east 
or west coast considered. A multifarious practice is desir- 
able. Box 290 AJO 


OPHTHALMOLOGIST: To join busy medical and surgical 
practice. SW Pacific island, US territory. Suited best for 
Oriental doctor. Box 291 AJO 


FOR SALE: Charles Ultrascan realtime B-scan for ophthal- 
mology. Used one year. Two transducers. Axial length 
A-mode available. Jana Miller, Wolfe Clinic, Marshalltown, 
IA 50158, (515) 752-1565. 


OPHTHALMOLOGY, COLLEGE OF MEDICINE: The expanding 
College of Medicine at King Faisal University in Dammam, 
Saudi Arabia is seeking qualified clinical faculty in 
Ophthalmology for the 1980-1981 academic year. Salaries 
are competitive; comparable to other Saudi universities. 
Benefits are excellent. Contracts are one year and renew- 
able. Language of instruction is English. Send curriculum 
vitae with telephone numbers, and three references to: Dr. 
Tawfiq Tamimi, College of Medicine, King Faisal Univer- 
sity, c/o Saudi Arabian Educational Mission, 2221 West 
Loop South, Houston, TX 77027. 


SEATTLE: Opening for seventh ophthalmologist for multispe- 
cialty staff of 300 physicians. Referral-only, pathology- 
Oriented practice in a prepaid health plan with 270,000 
enrolled members. Information on the position available 
by contacting R. McAlister, M.D., 200 15th Avenue East, 
Seattle, WA 98112. 


OPHTHALMOLOGY PRACTICE: Broad based with primary 
care group. Northwestern Wisconsin community border- 
ing Northern Wisconsin lakes, streams, ski facilities. Has 
new 75 bed hospital and new clinic. Ten man family prac- 
tice group with internist and general surgeon expanding to 
secondary care. Contact Lloyd R. Cotts, M.D., (715) 
a ee 1020 Lakeshore Drive, Rice Lake, Wisconsin 
5 


FACULTY POSITIONS AVAILABLE: The Pennsylvania State 
University Medical School of the Milton S. Hershey Medi- 
cal Center invites applications for full-time faculty posi- 
tions in Ophthalmology at the Assistant Professor level. 
Candidates should have one or more years of fellowship 
training in a sub-specialty area. Inquiries, along with a 
current curriculum vitae and bibliography should be sent 
to: Barton L. Hodes, M.D., Professor and Head, Division 
of Ophthalmology, Pennsylvania State University Medical 
School, Milton S. Hershey Medical Center, Hershey, PA 
17033. The Pennsylvania State University is an equal op- 
portunity employer. 
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tina, sickle cell disease, fluorescein angiography, and 
photocoagulation with some retinal-vitreous surgical ex- 
posure. Contact: Lee M. Jampol, M.D., Illinois Eye and 
Ear Infirmary, 1855 W. Taylor Street, Chicago, IL 60612, 
(312) 996-7831, 7832. 


POSITION AVAILABLE: Satisfying alternative to the big city. 
Modern 200 bed community hospital located in central 
Ohio offers pleasant family life style and progressive medi- 
cal practice. Fresh air and gentle hills along with active 
cultural, recreational and educational opportunities. Con- 
tact: Medical Staff Office, Galion Community Helvtng 

Portland Way South, Galion, OH 44833, (419) 468-4841. 


OPHTHALMOLOGIST: To join active established medical and 
Surgical practice in a young, multi-specialty clinic. Small 
college community in Appalachian Mountain foothills with 
outstanding family living. Attractive compensation pack- 
age and working conditions. Contact: Richard A. Callis, 
Administrator, Morehead Clinic, 234-R Flemingsburg 
Road, Morehead, KY 40351. 


WANTED: Assistant or Associate Professor of Ophthalmology 
with expertise in the field of retina and vitreous surgery 
from an approved institution, or the equivalent in experi- 
ence. The individual must be eligible for a Kentucky medi- 
cal license, a board-certified ophthalmologist, capable in 
teaching, and able to conduct research—salary negoti- 
able. Write and send CV to Albert M. Potts, M.D., Profes- 
sor and Chairman, University of Louisville, Department of 
Ophthalmology, Louisville, KY 40202. The University of 
Louisville is an Equal Opportunity /Affirmative Action Em- 
ployer. 


WANTED: Used contact or non-contact specular endothelial 

Sehr en for animal studies. Contact: R. Gwin, 

ox J-115, JHMHC, University of Florida, Gainesville, FL 
32610 (904) 392-4744. 


OPHTHALMOLOGIST: To direct Ophthalmology Service Vet- 
erans Hospital. Primary University affiliation with 
academic rank. Active service providing majority of resi- 
dents surgical experience at Medical Center. Currently 
being renovated and re-equipped. Research and part-time 
private practice possibilities. Contact James McGraw, 
M.D., Professor and Chairman, Department of Ophthal- 
mology, Upstate Medical Center, Syracuse, NY 13210 


FOR SALE: Topcon TRC-FE Fundus camera. Complete set u 
for Fluorescene. Contact M. C. Driver, M.D., 1600 W. 
38th, Austin, TX 78731 


FLUORESCENE ANGIOGRAMS DEVELOPED: Fluorescene 
angiograms processed and all B/W photographic services 
provided by experienced darkroom personnel. Three day 
service. Quality assured. Reasonable rates. Inquire Box 
451, Avondale Estates, GA 30002 


OPHTHALMOLOGIST: Board certified or qualified to become 
Chief of Eye Services in innovative HMO. Attractive new 
health center. Medical Group active in University of 
Rochester programs. Competitive salary; liberal fringe 
benefits. Contact: Frank W. Schultz, M.D., 800 Carter St., 
Rochester, NY 14621 


FOR SALE: Central California general ophthalmology prac- 
tice. Two hours away from the Pacific or the Sierra slopes. 
Includes office equipment; one refracting lane. Contact: R. 
E. Sonnenburg, M.D., P.O. Box 2568, Merced, CA 95340 
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Acuity Systems, Inc. 
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Surgidev Means 
Quality Intraocular Lenses 


Style 10 


Style 17A 





Jev, we re proud of the quality of our intraocular lenses 


Style 10 Anterior Chamber Lens is made entirely from pmma. 
This light-weight lens has a 0.5mm vault to minimize iris chafe 
without danger of endothelial touch. Only one iridectomy is re- 
quired due to the large openings inside the loops and the absence 
of solid footplates. The flexibility of the loops allow for easier 
insertion and contribute to less postoperative tenderness. Ask for 
the Style 10 implant procedure by Larry G. Leiske, M.D. 


Styles 17 & 17A Posterior Chamber Lenses have 5/0 poly- 
propylene loops and are 13mm long. Style 17 loops lie in the optic 
plane while Style 17A loops lie at a 10 degree angle above the optic 
plane. Positioning holes on the horizontal axis facilitate easier 
placement in the posterior chamber. 


Style 2 Iris Suture Lens is a perennial favorite. Made entirely 
from pmma, this lens can be used after either an intracapsular or 


Surgidev lenses are carefully inspected to meet the highest quality standards. 
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extracapsular cataract extraction. Like all Surgidev lenses, the 
loops are thermally fused to the optic. 


So the next time you need an intraocular lens, remember 
Surgidev means QUALITY. 


For information and orderi 
call collect (805) 965-1085 
oe E S ati ha 
SA re © i D } E \ 4 a les 
£ TE p., oo 
” eee aS, | F L ý i į 
bN . F B, d 
J'Y ap 


Surgidev Corporation 
1528 Chapala Street 
Santa Barbara, CA 93101 


i] 


15 


CAUTION: Investigational Device limited by Federal Law to investigational use 









W ‘ 
. AR e ~*~ 9 
“~~ at v 


va -- e % » a - ra~ P Sa ~ . 
k > os wer. Lr a 
O SAS TRA So +3 Ee 





jaca TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 


D LUS” In a clinical study conducted by a private practitioner 
kt be on 93 patients, more than 4 out of 5 felt Tears Plus was 
AIGAR EARS comfortable in the eye! ? 
For C mf 7 5 hh AR i Tek Gee ok TO ae i Aa o 
ee COMFORT IS BUILT INTO THE NEW 
AES TEARS PLUS FORMULATION. 
Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
— without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 
pH of the eye quickly and avoids stinging and you’ve 
got the comfort your patients want. And deserve. 
RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979 


A ERGAN Pharmaceuticals, Inc. 
Irvine, CA 92713 
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— AVital Element In 
Glaucoma Therapv.. 





Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not covered by a third party 

plan. Isopto® Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 


ism VW v v Y T Y Y Y y F v 
0.25% 0.5% 1% 1.5% 2% 3% 4% 5% 6% 8% 10% 
30 ml À A A A A A 


Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure." 
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2. Zimmerman, T. J., Ophthalmology Audio Digest, Vol. 17, No. 1 





ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 
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Alcon 






_ DESCRIPTION. A stenle ophthalmic solution. Each mi contains: Active. Pilocarpine Hydrochloride 0.25%, 0.5%, 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, or 10%. Pres 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropyl Methylcellulose 0.5%. inactrve Boric Acid, Sodium Chloride (present in 0.25%, 0.5%, and 1% only), Sodium Citrate 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1%, 1.5%, 2%, 3%, 4%, 5%, 6%, 8%, and 10%), Citric Acid, Hydrochione Aad andor Sodium Hydroxide (to 
adjust pH in 0.25% and 0.5%), Purified Water. CONTRAINDICATIONS: When constriction is undesirable such as in acute iritis and in cases of hypersensitivity to any of the 
components. PRECAUTION: Avoid overdosage. ADVERSE REACTIONS. Slight ae spasm with temporary reduction in visual acuity and headaches. Contact allergy may 
occur with prolonged use. Sensitivity is infrequently observed. Retinal detachment has been reported. Lens opacities may occur with prolonged use Systemic reactions 

are rare. DOSAGE 2 drops in the eye(s) 3 to 4 times daily HOW SUPPLIED 15ml and 30m! Drop-Tainer* dispensers 
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to ROM Control 


Steady state blood levels 
without significant fluctuations 


Steady-state blood levels of 

acetazolamide over a period of 12 hours 
following one DIAMOX® SEQUELS® Capsule 
twice a day. Mean serum levels 

determined on day 7 of a b.i.d. steady state 
bioavailability study. 


Steady effect 
on l.O.P. for 12 hours 


on a single oral dose 


Effect on l.O.P_ over a 12-hour period 

after a single oral dose of DIAMOX® SEQUELS® 
Mean |.O.P. levels determined 

on day 7 of ab.i.d. 

steady stare pharmacologic study.' 
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' DIAMOX SEQUELS 


ACETA ZOLAMIDE 


Sustained Release 
Capsules 500 mg 





24-hour control of |.O.P. with 
b.i.d. dosage 





Steady, regulated release with 
lower-peak blood levels 
can improve patient comfort 


With the regulated release of drug and lower peak levels 
provided by DIAMOX SEQUELS, 
side effects have been diminished in many patients.2 
In a recent, double-blind study of 5 carbonic 
anhydrase inhibitor products, “the best tolerated 
drug was acetazolamide SEQUELS.” 


1. Foster TS, Kielar RA: Sc Exhibit, Ann Meeting, Am Acad Ophthalmology & Otolaryngology, Kansas City, Mo, Oct 22-26, 1978. 


2. Lichter PR, et al: Am. J. Ophthalmology 85:495, 1978. 


Indications: Tablets and Parenteral only: For adjunctive 
treatment of: edema due to congestive heart failure; drug- 
induced edema; centrencephalic epilepsies (petit mal, unlo- 
calized seizures). All forms: Chronic simple (open angle) 
glaucoma, secondary glaucoma, and preoperatively in acute 
angle closure glaucoma where delay of surgery is desired in 
order to lower intraocular pressure. 


Contraindications: When sodium and/or potassium serum 
levels are depressed, in marked kidney and liver disease or 
dysfunction, suprarenal gland failure and hyperchloremic 
acidosis. Long-term use in chronic noncongestive angle clo- 
sure glaucoma. 


Warning: Although teratogenic and embryocidal effects dem- 
onstrated in mice at more than ten times the equivalent 
therapeutic doses have not been evidenced in humans, do not 
use DIAMOX in pregnancy, especially during the first trimester, 





unless expected benefits outweigh these potential adverse 
effects. 


Precautions: Increasing the dose may increase drowsiness 
and paresthesia and decrease diuresis. Adverse reactions 
common to all sulfonamide derivatives may occur: fever, rash, 
crystalluria, renal calculus, bone marrow depression, throm- 
bocytopenic purpura, hemolytic anemia, leukopenia, pan- 
cytopenia, agranulocytosis. Early detection is advised and if 
such occur, discontinue drug and institute appropriate therapy. 


Adverse Reactions: Short-term therapy; (minimal) pares- 
thesias, particularly a “tingling” feeling in the extremities; some 
loss of appetite, polyuria, drowsiness, confusion. Long-term 
therapy: An acidotic state may supervene usually corrected by 
bicarbonate. Transient myopia. Other: (occasional) urticaria, 
melena, hematuria, glycosuria, hepatic insufficiency, flaccid 
paralysis, convulsions. 
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‘pinephrine: 

n simple ( open angle ) 
jlaucoma, a traditional 
herapy of choice 


‘First Line therapy: unlike pilocarpine, epinephrine 
does not produce miotic blurring. Unlike beta block- 
ers, epinephrine pfovides efficacious therapy at 
minimal patient prescription costs. 


'And concomitant therapy: epinephrine may help 
maintain control of IOP when timolol begins to allow 
drift.’ And epinephrine may produce less local irrita- 
tion than pilocarpine. 


Eppy/N: 








he epinephryl borate complex formulation of choice 





Somfort | 


ppy/N offers physiologic pH (74) in a 100% free (non-ion- 
ed) epinephrine base. Patient experiences comfort. 
‘ompare this to the stinging often encountered with 
\e acidic formulation of epinephrine hydrochloride. 


B n a wars 
‘fficiency 
aunfelder? reports that 20 uL constitutes approximately 
\e Maximum drop the cul de sac can hold without solu- 


on waste. The Eppy/N dropper system dispenses a 26 ul 
rop. Compare this drop-delivery efficiency with the 





verage 52 wl epinephrine hydrochloride drop. 





arnings: Should not be em- 


oyed where the nature of the 
aucoma has not been clearly 
tablished. Contraindicated in 
irrow angle glaucoma. Use with 


lution in hypertension. Maculo- 


hy with associated decrease 
visual acuity may occur in the 
»nakic eye. If this occurs, dis 


ntinue administration promptly. 


lverse Reactions: Prolonged 
2 moy produce extracellular 
ymentation in the palpebral 
njunctiva which is innocuous 
\ rare occasions, systemic side 


effects have been observed 
These include occipital head- 
aches, palpitation, paleness, 
acceleration of heartbeat, trem- 
bling and perspiration 


Dosage: One or two drops in 
each eye, preferably at bedtime 
or as directed. The frequency of 
instillation should be titrated 
tonometrically to the individual 
response of each patient. This 
requires direct and continuous 
medical supervision, When used 
in conjunction with miotics, the 
miotic should be instilled first 


jer, WP: Timolol: Short Term “Escape” and Long Term “Drift” ANN OPHTH 11:8(1239) 1979 
unfeider, FT et al: Research Leads to More Effective Ways of Administering Eyedrops 


AA 236: 21 Nov 22 1978 





1979 Barnes-Hind Pharmaceuticals. Inc 





Economy 


The smaller quantity of instillation is efficacious and 
results in patient savings. 
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Eppy/N Epinephrine 
75 ml | HCI 415 ml 
= ei pone 
205" drops = 5217 289" drops = $4.30** 
1 DROP = 1.1¢ 1 DROP = 150 | 


“Approximate average drops per bottle tested 
"U.S. average price to pharmacy in 1979 








EPPY/N. In simple (open angle) glaucoma, the 
preferred epinephrine. 


BARNES-HIND 


Barnes-Hind Pharmaceuticals, Inc. 
895 Kifer Road, Sunnyvale, California 94086 
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For comfortable 
‘elief of dry eye 
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TEARS PLUS 


THE COMFORTABLE ARTIFICIAL TEAR. 






In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye! 


COMFORT IS BUILT INTO THE NEW 


TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
—without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to the 

pH of the eye quickly and avoids stinging and you’ve 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 





AND REMEMBER LIQUIFILM® TEARS 


FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: |. Allergan Report Series No. 162, 1979 


ANIERCA N Pharmaceuticals, Inc. 
Irvine, CA 9271 


NEW IMPLENS 30 


Intraocular Lens (Sheets Design)* 


Unique biomechanically designed 
closed end loops keep this posterior 
chamber lens firmly positioned within the 
capsular bag and make it easier to implant. 

The compression forces created by the 
loops flexibility allow progressive, con- 
trolled release during insertion. So the lens 
centers immediately with no need for posi- 
tioning holes and without the sudden 
“snap back” of conventional open loops. 
The single-plane design makes insertion 
relatively simple, through a small incision, 
reducing endothelial touch. 

Once in place, the loops four arcs of 
fixation create excellent vertical and 
horizontal stability with reduced forward 
projection and tilt, minimizing pupillary 
entrapment and preventing rotation. There 
is complete post-operative constriction 
dilation of the pupil. Glare and glitter are 
reduced 

New IMPLENS 30—available only from 
McGhan— is the first of many developments 
to grow from our partnership with 3M and 
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Please attach this coupon to your business 
card or prescription form, and send it to: 
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| McGhan Medical Corporation 
700 Ward Drive 

Santa Barbara, CA 93111 
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I would like the following: 


O Information about the 14-day seminar in 
ECCE and implantation techniques by 


John H. Sheets, MD 


O More information on the new IMPLENS 30 
AJO 4 


O One practice IMPLENS 30 lens 





the surgeon, a good example of innovative 
logic applied to the practical needs of 
physicians and patients. John H. Sheets, 
MD, will discuss ECCE and demonstrate his 
implantation techniques using the new 
IMPLENS 30in a forthcoming seriesof train- 
ing seminars. To find out more about these 
seminars and about the new IMPLENS 30, 
please return the coupon. 


Professional Consultation: (800) 235-6913 
Ordering Information: (800) 235-691 
In California: (800) 322-6981 


Focused on the present 
to envision the future. 
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| C Because of your specialized knowledge 
a} and training, we believe that only you 
should prescribe the Cortisporin® ophthal- 
mic products—and that’s why they are pro- 
moted only to ophthalmologists. 

O For your patients the Cortisporin ophthal- 
mic products provide a wide therapeutic 
spectrum. The antibacterials act together 
against susceptible bacterial pathogens com- 
monly involved in the ophthalmic infections 
accessible to topical therapy* The hydrocor- 
tisone component gently and rapidly relieves 
j signs and symptoms of inflammation and 
i inhibits corneal neovascularization. 
O Economical, too, with the two sterile 
forms providing convenient day and night 
í coverage at lower cost than most other 
# major brands of similar activity. 


Cortisporin’ Ophthalmic 
Suspension Sterile 
(Polymyxin B— Neomycin— Hydrocortisone) 


Cortisporin® Ophthalmic Suspension Each cc. contains: Aerosporin® brand Polymyxin B Sulfate, 


(Sterile) 10,000 Units; neomycin sulfate (equivalent to 3.5 mg. 
neomycin base), 5 mg.; hydrocortisone, 10 mg. (1%); 


thimerosal (preservative), 0.001%. 
The vehicle contains the inactive ingredients cetyl alcohol, 
glyceryl monostearate, liquid petrolatum, polyoxyl 40 stearate, 
propylene glycol and purified water. 
O u f e ¥ = Ointment Sterile 
7 (Polymyxin B- Bacitracin— Neomycin— Hydrocortisone) 
Each gram contains: Aerosporin® brand Polymyxin B Sulfate 
is 5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 mg 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 mg 


(1%); special white petrolatum qs. 





-r ee _ 





Cortisporin® Ophthalmic 





‘ . ® ‘ ‘ 
Cortisporin® Ophthalmic Ointment 
(Sterile) *INDICATIONS: Based on a review of these drugs by the National Academy of 
Sciences — National Research Council and/or other information, FDA has classi- 


4 fied the indications as follows 
i “Possibly” effective: For the treatment of nonpurulent bacterial infections of 
h á the eye due to organisms sensitive to the antibiotic ingredients of the drugs and 


when the anti-inflammatory action of the hydrocortisone is indicated as in non- 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis; nonpurulent 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; super 
ficial chemical and thermal burns of the cornea 

Final classification of the less-than-effective indications requires further inves 
tigation 





CONTRAINDICATIONS: These products are contraindicated in acute purulent con- 
junctivitis and blepharitis, tuberculous, fungal or viral lesions of the skin or eye, 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditions in- 
volving the posterior segment of the eye. They are also contraindicated in those indi- 
viduals who have shown hypersensitivity to any of their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may result in 
glaucoma with possible damage of the optic nerves. posterior subcapsular cataract 
formation, or may aid in the establishment of secondary ocular infections from 
fungi or viruses liberated from ocular tissues. It is advisable that intraocular pres- 
sure be checked frequently. In those diseases causing thinning of the cornea, perfo- 
ration has been known to occur with the use of topical steroids. As with any 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusceptible 
organisms, including fungi. Appropriate measures should be taken if this occurs 


ADVERSE REACTIONS: Articles in the current medical literature indicate an increase 
in the prevalence of persons allergic to neomycin. The possibility of such a reaction 
Should be borne in mind 


Complete literature available on request from Professional Services Dept. PML 
ig / Burroughs Wellcome Co. 


S Research Triangle Park 
North Carolina 27709 
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ANNOUNCEMENT 


Bausch & Lomb is pleased to announce 
the continuation of the Visiting Profes- 
sorships for the year 1980. Chairman or 
Program Directors can apply for this 
fellowship which will consist of support 
of up to $1,000. Include reasons why 
this grant would benefit your depart- 
mental development. Nine grants were 
given in 1979, and these institutions 
may not reapply for 1980. 


Contact. 

Donald J. Doughman, M.D., 
Professor & Head 

University of Minnesota 

Department of Ophthalmology 

Box 493 

Mayo Memorial Bldg. 

516 Delaware Street, S.E. 

Minneapolis, Minnesota 55455 


The Selection Committee consists of: 
Donald J. Doughman, M.D., 
Minneapolis, MN 
John L. Richards, M.D., 
Vancouver, B.C., Canada 
Dwight Cavanagh, M.D., Atlanta, GA 


All applications should be to 
Dr. Donald Doughman by May 1, 1980 


SHEETS EYE FOUNDATION 
& 


TEMPLE UNIVERSITY 
DEPT. OF OPHTHALMOLOGY 


Presents 
Extracapsular Cataract Extraction 


The Sheets Posterior Chamber Lens 
Dates and Locations: 


April 18, 1980 Fr. Lauderdale 

















May 16 Los Angeles 
July 25 Kansas City 
October 2 Houston 
October 24 Philadelphia 
October 25 New York City 


November 14 Atlanta 
January 30, 1981 Phoenix 
February 20 Vail 











Fee: $150 
Category 1 CME Credits: 4 hrs. 







For information contact: 

Nancy Fraass, Administrator, 
McGhan Medical, PO Box 6447, 
Santa Barbara CA 93111 or phone 
collect 805/964-8711 





(Tetrahydrozoline HC!) 
„an excellent 
vasoconstrictor 
among ophthalmic 
solutions 





Dispensing Information 


Composition: Tetrahydrozoline hydrochloride 
0.05%; sodium chloride; boric acid; sodium 
borate; with benzalkonium chloride 0.01% and 
disodium ethylene diamine tetraacetate 0.1% 
added as preservatives. 


Uses: For fast, lasting relief from minor irritation of 
eyes due to Dust-Smoke-Smog-Contact Lens 
adaptation (after removal of lenses). 


Plant Allergies such as hay fever and rose fever. 
Minor eye irritation from or due to night driving, 
reading, T.V., sewing, swimming, wind and sun 
glare. 


Refreshes, soothes and helps relieve redness 
caused by minor irritarions. 


Warning: Use only in "he eyes. If relief is not ob- 
tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician. Infection, pus, draining, foreign 
body in the eye, any mechanical, chemical, heator 
other injury to the eye sequire the immediate atten- 
tion of your physician As with other eye medica- 
tions, Visine should no! be used by individuals with 
glaucoma or other serious eye diseases. 


Parents: Keep this and all other medications out 
of the reach of children. Before using with chil- 
dren, consult your physician. 


Directions: Place | or 2 drops in each eye two or 
three times a day as directed by physician. Visine 
is produced under sterile conditions. 


——EEE————————— ee 

y Visine® i 

į professional samples | 
on request 


To receive free samples (twenty-four %-0Z. 
Visine samples) for your patients, just fill out 
à the coupon below: AJO 4-80 


Name : = 
Please print 


3 Address _—— ~ n ——— _ 4 
i City __ _ E - 
f] 


State _ _ _ 


Mail to: Visine Redemption Center 
Leeming Division, Pfizer Inc. 
100 Jefferson Road, Parsippany, NJ 07054 


, | 
i 
j zP " a 
d 
id 


eye drops § 


gets the red out $ 





e problem: 


‘to relieve hyperemia caused 
ninor eye irritation. 


The treatment: 


Recommend Visine? (Tetrahydroz- 
oline HCl), a safe and effective 
treatment used in millions of 


The relief: 


With Visine? the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramatic. 


cases of minor eye irritation. 


sine (Tetrahydrozoline HCl) ... 
1 excellent vasoconstrictor 
nong ophthalmic solutions. 


esults seemed to indicate that — Tetra- 
drozoline Hydrochloride — is an excellent 
hthalmic decongestant...” 


ssmann and Lehman— 
rican Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


fectively relieves ocular 
ingestion with a low incidence 
undesirable side effects. 


fter the effects of vasoconstriction had sub- 
ed the eyes did not become more red than 
viously, indicating the absence of rebound 
sodilation.” 


ssmann and Lehman— 
rican Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


sre was complete absence of undesirable 
e effects..No untoward changes occurred 
the conjunctiva or other ocular tissues re- 
rdless of the length of time tetrahydrozoline 


IS used.” 
stokes —Journal of A.M.A. Georgia, 340-341, November 1958. 


1 addition to its excellent decongestant 
tion, which provided prompt symptomatic 
ief, an important feature of Tetrahydrozoline 
(drochloride) is its low incidence of side ef- 
ts...limited to a mild stinging sensation in 
% Of the patients.” 


Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
ovided by the low number of adverse reac- 
n complaints received. In each of the last 


five years, such complaints have averaged 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 100 
patients indicated that 87 patients had 
hyperemia-free eyes in 5 minutes or less—59 of 
them in 1 minute or less. Other tests suggest a 
prolonged duration of effect unaccompanied 
by rebound hyperemia. 


Double-blind evaluation of Visine—relief of symptoms of eye fatigue 
and irritation. Study *0152-8/72, February 1973. 


ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution — with a tonicity 
of about 290 mOsm/kg — matches that of 0.9 
percent sodium chloride solution which is 
normal for tears. Thus Visine is formulated to 
avoid adversely affecting proper corneal 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been for- 
mulated to have a pH of 6.2-6.5 and a low buf- 
fering capacity. This combination provides 
better stability of Tetrahydrozoline HCI and 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tears 
(7.4) very quickly after instillation into the eye. 

©1979 Pfizer inc. 





Typical funnel shaped retinal detachment converging at optic nerve head 


Diagnosis 
confirmed 


Rapidly. Accurately. The Sonometrics Ocuscan-400 extends your capabilities to 
pathologies obscured to visual or radiographic methods. Now, using A and B-mode ultra- 
sound for tissue visualization in the eye and orbit you can examine, diagnose, track pro- 
gress. And documentation is simple and inexpensive 

Examinations are conducted in minutes, through the closed lid, with no patient dis- 
comfort, thanks to the unique design of the compact, contact handpiece. Its the smallest 
probe available, permitting more complete examinations 

Real-time images are easy to interpret due to exceptional resolution and grey scale. 
Superior sensitivity and a simultaneous, split-screen display of A and B-modes greatly 
enhance diagnostic capabilities 

The instrument's modular construction allows rapid service and economical upgraa- 
ing to add new developments. The clinically proven DBR-300 for precise intraocular lens 
power specifications can be provided with a single module, and at a considerable savings 

The Ocuscan-400 from Sonometrics. Simple to operate. Reliable. Easy to interpret 
Proven in the clinic. And it comes complete , 
with the support of Sonometrics, the first and 
the most advanced company in ophthalmic 
ultrasound. To see what it can do for you and 
your patients, call toll-free (800) 223-0412 or 
mail the coupon below 
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| Ocuscan-400/Sonometrics Systems Inc. | 

| 16 West 61st Street. New York, New York 10023 | 

Pen Ooo 

| Affiliation | 

| acres /  OCUSCAN-400 
| bySONOMETRICS 
- Phone l y 

| Ao Sirmwwom | — SYSTEMS, INC 
bo icehcaNRcnL ERSTE mmrconiRmniaameaIe - ; . 











One-mirror Two-mirror 
gonio lens gonio lens 


Small 
Three-mirror lens 








Haag-Streit has structured into its family of 
Goldmann lenses the same highquality 
standards that characterize all Haag-Streit 
instruments. Easily used with your standard 
slit lamp, these lenses for the examination 
of the anterior chamber, fundus and 
vitreous have a design that insures mini- 
mum discomfort to the patient, because of 
their light weight... and maximum reflection 
of the mirrors, depth perception and other 
observation advantages for the examiner 
because Haag-Streit quality is a built-in fea- 
ture. Phone or write your local Haag-Streit 
dealer for full information. 





Large 
Three-mirror lens 


EF in depth... 
A tl a 


Diagnostic Laser 
Macula lens Macula lens 


; 


Three-mirror lens 
for children, 11 mm 


~~ _ 


Three-mirror lens 
for babies, 10 mm 





Ora one-mirror lens 
with depressor 











Perception- 





Original 


Goldmann lenses. 
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Haag-Streit Service, Inc. 
Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201)445-1110 


DAVIS+GECK 


THE OPHTHALMIC NEEDLE 
YOU'LL PREFER TOMORROW 
YOU’LL FIND ON OUR SUTURES 

TODAY. 


The leading edge in ophthalmic ophthalmic needles that come in a variety of 











surgery begins with our 160- diameters and arc sizes. 

dearee needle... ...and ends with our sutures. 
In 6 or 8-wire diameter, the Davis + Geck For procedures requiring nonabsorb- 

new 160-degree needle is ideal for cataract able sutures, Davis + Geck needles are 


and corneal surgery. 4 
Se en 


of pass is designed to encourage 
precise approximation and 
minimize posterior gape in 
delicate ophthalmic closures. 

For ease of handling, it’s 
unsurpassed. The needle 
almost seems to draw your hand 
along behind it. And its point is 
precisely angled, honed and 
polished by hand. 

Our needle has 
less of a shoulder M 
than conventional 












needles, so available on Dermalon® monofilament nylon 
tissue is less suture and on silk. 


4 inclined to tent When you need an absorbable suture, 
during passes. It’s made of a special blend of use a Davis + Geck needle on Dexon® “S” 
steel alloys, to resist bending and breaking. polyglycolic acid suture. 

And it won’t glare under the lights, like electro- Whatever ophthalmic procedures you 
polished needles can. perform, you'll get precise, predictable 

The new 160-degree micro- surgical results from your sutures when you close 
needle is one of a full line of Davis + Geck with Davis + Geck. 

DAVIS+GECK 
American Cyanamid Company 


Wayne, N.J. 07470 
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1980 OCUTOME®/FRAGMATOME™ WORKSHOP SCHEDULE 


These workshops offer the discerning Ophthalmic Surgeon comprehensive didactic sessions and practical lab experi- 
ence in the use of the OCUTOME/FRAGMATOME System’ For further information on a specific workshop, please 
contact the Workshop Coordinator in charge. All workshops have limited registration. 


Workshop 
Locations Director Coordinator 


Feb. 1-2 Tulane Medical School James Diamond, MD Mr. Joe DiAngelo 
New Orleans, LA (504) 588- 
Feb. 15-16 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 
April 25-26 University of North Carolina David Eifrig, MD Betty Neilson 
Chapel Hill, NC (919) 966-4161 
May 8-10 University of Texas Medical School David Hunter, MD Marilyn Rennels 
San Antonio, TX (512) 691-6295 
June 4-5 Medical College of Wisconsin Travis Meredith, MD Catherine Willman 
Milwaukee, WI Trexler Topping, MD (414) 257-5110 
June 12-13 Georgetown University Leonard Parver, MD Chris Bolton 
Washington, D.C. (202) 625-2306 
(10:00am—6:00pm) 
July 11-12 St. Lukes Hospital L.J. Singerman, MD Molly Moidell 
Cleveland, O Howard Kohn, MD (216) 421-1213 
July 25-26 Ingalls Memorial Hospital David H. Orth, MD Sue pa 
Harvey, IL (Chicago area) (312) 596-8710 
Aug. 21-22 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 
Sept. 12-13 Abbott-Northwestern Hospital Donald P. LeWin, MD Say Peterson 
Minneapolis, MN (612) 874-5212 


University City Holiday Inn Alexander J. Brucker, MD Donna Wengert 
Philadelphia, PA (215) 662-86 
(Sponsored by: Scheie Eye Inst.) 


St. Louis Eye Hospital Anwar Shah, MD Patricia Pierce 
St. Louis, MO (314) 644-6800 
Dec. 4-5 Englewood Hospital Richard M. Klein, MD Patricia James 
Englewood, NJ (New York City area) Robert L. Bergen, MD (201) 837-7300 


* A CooperVision Product 
Manufactured by COOPER MEDICAL DEVICES CORP, 
600 McCormick Street, San Leandro, CA 94577. 
Phone toll free in the U.S.A., (800) 227-0591; 
in California, (415) 568-6800. 





AVOID 
CONTAMINATION 
AND INFECTION 


. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There’s little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 














Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





FLUOR-I-STRIP- 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
Strips. 





gam The Ophthalmos Division 
AYERST LABORATORIES 
de New York, N.Y. 10017 7: 
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COLD CARE 


“OR SOFT CONTACT LENSES 
MADE EASY AS 


 BARNES-HIND | 


T SOFT 
E MATE 


Rinsing Solution PESSE i 























SOFT 
MATE’ 
CLEANING 
SOLUTION 


@ Low viscosity, low solids content for 
superior rinsability 

@ Works with all soft contact lenses 

intended for daily use 


SOFT MATE’ 
DISINFECTION 
& STORAGE 
SOLUTION 


@ Low viscosity — isn't sticky 
@ No residue after thorough cleaning 








MATE’ 
RINSING 
SOLUTION 


@ Unsurpassed in safety, effectiveness 
@ General purpose applicability 









Soft Mate. The System that makes 
Soft Lens care easy-and efficacious. 


@ EASY to recommend with confidence: every Barnes-Hind ophthalmological product is backed by the reputation 
of the World Leader in Contact Lens Care. 


@ EFFICACIOUS three-unit system matches specific formulations with specific lens care needs: cleaning, rinsing 
and disinfection/storage. 


@ EASY patient obtainability at retail, thanks to nationwide Barnes-Hind product distribution. 


@ EFFICACIOUS without undesirable side effects for the majority of soft contact lens wearers. Exceptions may 
include improper fits, poorly cleaned/cared for lenses, chlorhexidine/thimerosal sensitive patients. 


BARNES-HIND 





vU: T CO. "TACT Lis" CAN: 
SYSTEM SELECTION: 


Complete-Compatible-Trouble-Free 
Now Barnes-Hind has made 
lens care simple as 1-2-3 


EFFECTIVE THERMAL CONVENIENT COLD 
CARE SYSTEM CARE SYSTEM 
















SOFT MATE” 
CLEANING SOLUTION 
works with all soft lens 
cleaning regimens indi- 
cated for all daily wear 
soft contact lensest 


RINSE 


SOFT-THERM® ` à == ? 
PRESERVED SALINE = SOFT MATE’ 
SOLUTION RINSING SOLUTION 





Thermal Lens | ~ ESS SOFT MATE” 
Disinfection - DISINFECTION ANC 
Heating Unit | er STORAGE SOLUTIOI 
tLENSES APPROVED ACCUSOFT™ AQUA-SOFT® DURASOFT*TT Beare ees \* NATURVUE®* SOFTCO! 
FOR SOFT MATE”: AMSOF® CABCURVE™ FLEXLENS® HYDRO-MARC™ RX 56° SOFTSITE' 
AOSOFT** CUSTOM-FLEX® GELFLEX** HYDRON®* SOF-FORM?® TRESOFT® 
AQUAFLEX®** DURASOFT® HYDROCURVE** MESO” SOFLENS** TRIPOL 4. 


“these lenses approved for Soft- 





© 1979 Barnes-Hind Pharmaceuticals, Inc. World leadership in contact le 
for more than a generation 








Coordinating Editor 
W. Straub, Marburg a.d.Lahn 


Editors 

F.C, Gailloud, Genf 

H. Neubauer, Koln 

M.J. Roper-Hall, Birmingham 

H, Sautter, Hamburg 

N.M.J. Schweitzer, 
Groningen 

R. Witmer, Zürich 


e Appears monthly in issues 
of 60 pages 

è 2 annual volumes contain 
6 issues each 

èe Accepts material in English, 
French or German 

è Publishes Book Reviews 

e ISSN 0030-3755 


è Subscription rates 
Institutions: SFr. 156.—/ 
DM 179.—/US $ 78.00 
per volume 
Individuals: SFr. 109.20/ 
DM 125.30/US $ 54.60 
per volume 
Members of the Schweizeri- 
sche Ophthalmologische 
Gesellschaft; Netherlands 
Ophtalmologic Society: 
SFr. 93.60//DM 107.40/ 
US $ 46.80 per volume 


All rates include postage 





International guide to practical ophthalmology 


Ophthalmologica 


International Journal of Ophthalmology 






For more than three quarters of a century, practicing ophthalmologists 
have relied on Ophthalmologica as a guide to international developments 
in the study of the eye and its diseases. Clinical problems in medical and 
surgical etiology, diagnosis, and related methodological approaches are 
presented with straightforward factual reporting and discussion. A strong 
international circulation, steadily growing, attests to the journal’s 
practical value. 






Mester, U. (Bonn): Tierexperimentelle Ergeb- 
nisse mit Hydrogel-Keratoprothesen unter- 


Selected Papers 





Hatt, M. und Anderson, R.L. (Zürich): Ptosis- 
chirurgie: Verkurzung der Levator-Aponeurose 
von vorn 

(Ptosis Surgery: Skin Approach Levator Apo- 
neurosis Shortening) 


Baikoff, G.; Colin, J.; Charleux, J. et Sourdille, 
Ph. (Brest): La souffrance endothéliale provo- 
quee par un cristallin artificiel 

(Endothelial Loss Caused by an Artificial Lens) 
Stellpflug, H.; Busse, H.; Niedermeier, M. und 
Dittrich, H. (Minster): Augenveranderungen 
wahrend extrakorporaler Zirkulation 

(Ocular Alterations during Extracorporeal Cir- 
culation) 

van der Zypen, E. and Fankhauser, F. (Bern): 
The Ultrastructural Features of Laser Trabec- 
ulopuncture and Cyclodialysis. Problems Re- 
lated to a Successful Treatment of Chronic 
Simple Glaucoma 

Sie, S.H. (Utrecht): Rezidiv-Prophylaxe mit 
Trifluorothymidin nach Keratoplastik bei Her- 
pes corneae 

Stefani, F.H. und Alexandridis, A.K. (Miin- 
chen): Gefassveranderungen im proximalen 
Fasciculus opticus beim kindlichen Glaukom 
Pau, H. (Düsseldorf): Metastatische 
Aderhauttumoren vor und nach 
Rontgenbestrahlung 

(Metastatic Uveal Tumors Before 

and After Radiation) 


schiedlichen Wassergehaltes 
(Results in Animal Experiments with Hydrogel 
Keratoprostheses of Different Water Content) 


François, J. et Rijsselaere, M. (Gand): Kérato- 
mycoses 

(Keratomycoses) 

Loffredo, A.; Cennamo, G.; Sammartino, A., 
and Crecchio, G. de (Naples): The Value of 
the Association of Radiological Methods with 
Echographic Examination in the Study of 
Intraocular Foreign Bodies 


Larmande, A. et Rossazza, C. (Tours): Méta- 
stases Orbitaires enophtalmiantes 

(Orbital Metastatic Carcinoma with Enoph- 
thalmos) 


Pinckers, A.J.L. (Nijmegen): Lever’s Congenital 
Amaurosis as Conceived by Leber 


Litričin, O. (Beograd): Endogenous Fungus 
Endophthalmitis (Probably Aspergillus) 



















S. Karger AG 
Arnold-Bocklin-Strasse 25 
CH-—4011 Basel 
Switzerland 

KI 79085 
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Because people 
dependonyou... 


MICROSURGERY OF THE 
GLAUCOMAS 





SYMPOSIUM ON CATARACTS. By The 
New Orleans Academy of Ophthalmology; 
with 9 contributors. Brush up on recent 
innovations in cataract surgery as you explore 
the many topics under scrutiny during the 
1978 N.O.A.O. Symposium on Cataracts. This 
volume contains both the presentations of 
participants and the roundtable discussions. 
Among the outstanding contributors are 
Nicholas Douvas, Jack Hartstein, Charles Iliff, 
Norman Jaffe, Charles Kelman, Richard Kratz, 
James Little, Richard Troutman, and Jan 
Worst. 1979. 452 pages, 414 illustrations. Price, 
$43.50. 


New 2nd Edition! BURIAN-VON 
NOORDEN'S BINOCULAR VISION AND 
OCULAR MOTILITY: Theory and Management 
of Strabismus. By Gunter K. Von Noorden, M.D. 
This is the definitive reference on strabismus 
covering both medical and surgical theory and 
therapy. Initial chapters cover the “basics” of 
binocular vision and ocular motility. Parts II 
and III discuss neuromuscular anomalies of the 
eye and their clinical characteristics. The final 
portion of the book examines, in depth, surgical 


and nonsurgical treatment methods. December, 


1979. 540 pages, 461 illustrations. Price, 
$57.50. 





MICROSURGERY OF THE GLAUCOMAS. 
By Mikhail M. Krasnov, M.D. Translated by 
Mikhail M. Krasnov and V.S. Akopian. A noted 
Russian ophthalmologist delineates the 
differences in clinical approach and presents 
new perspectives on microsurgical 
management of the glaucomas. You'll be 
particularly interested in new antiglaucoma 
procedures devised by the author — two of 
which are totally new to American publications. 
1979. 198 pages, 92 illustrations and 3 color 
plates. Price, $35.00. 


NETH EOITION 
Synopsis of 


(OPHTHALMOLOGY 


New 5th Edition! SYNOPSIS OF 
OPHTHALMOLOGY. By William H. Havener, 
B.A., M.D., M.S.(Ophth.). This synopsis of clinical 
ophthalmology presents material according to 
functional categories rather than anatomic 
classifications. This edition features an 
updated history chapter, a number of color 
plates, discussions on the Amsler grid and 
biomicroscopy, a new section on ophthalmic 
terminology, and an expanded glossary. May, 
1979. 688 pages, 364 illustrations including 28 
in 7 four-color plates. Price, $24.95. 





you need dependable references. 
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« Ri r iI | 
» FRAGMENTATION FOR. 


INTRAOCULAR" 


Tumors of the 
j ocular adnexa and orbit 


A New Book! ADVANCED TECHNIQUES IN 
OPHTHALMIC MICROSURGERY: Volume I, 
Ultrasonic Fragmentation for Intraocular 
Surgery. By Louis J. Girard, B.S., M.D., F.A.C.S. 
In this new book, Dr. Girard discusses his own 
instrument for intraocular surgery — 
Ultrasonic Fragmentor. This new technique — 
original to the author — enables ocular 
structures such as the lens, iris, ciliary body, 
and vitreous, to be aspirated through a small 
(23 or 20) gauge needle. Learn all about 
ultrasonic fragmentation in this new book, as 
the author describes its mechanism, the 
Ultrasonic Fragmentor, the ophthalmic surgical 
techniques (also the author's) with which the 
fragmentor has been used, and the results in 
certain conditions. May, 1979. 304 pages, 335 
illustrations, plus 2 color plates and 20 stereo 
reels with 140 views. Price, $79.50. 


A New Book! SYMPOSIUM ON MEDICAL 
AND SURGICAL DISEASES OF THE CORNEA. 
By The New Orleans Academy of 
Ophthalmology; with 9 contributors. This latest 
NOAO volume represents the most complete 
and current source existing for the treatment of 
corneal diseases. Nine prominent ophthal- 
mologists bring you the essence of the 1979 
Symposium on Medical and Surgical Diseases 
of the Cornea. Chapters discuss anatomy, 
common ocular problems, new concepts, 
specific treatments, and practical guidelines 
for management. You'll also share in expert 
panel discussions on important current topics. 
June, 1980. Approx. 704 pages, 569 
illustrations. About $69.50. 





A New Book! TUMORS OF THE OCULAR 
ADNEXA AND ORBIT. Edited by Albert 
Hornblass, M.D., F.A.C.S.; with 27 contributors. 
Noted ophthalmologists and ophthalmic plastic 
surgeons explore cancer of the adnexa and orbit 
in this new volume. Discussions cover 
differential diagnosis and management as well 
as benign and malignant lesions. . . 
indications for radiographic diagnosis. . . x- 
ray apparatus and cryosurgery. May, 1979. 350 
pages, 608 illustrations including 3 in color. 
Price, $49.50. 


New Volume IV! SIGHTS AND SOUNDS IN 
OPHTHALMOLOGY — Diabetic Retinopathy: 
A Slide-Tape Presentation of the Retinal 
Vascular Center, The Wilmer Institute. By 
Stuart L. Fine, M.D. and Arnall Patz, M.D. June, 
1980. Approx. 78 pages, 100 35mm slides, and 3 
60-minute tape cassettes. About $150.00. 


A New Book! PEDIATRIC OPHTHAL- 
MOLOGY PRACTICE. By Eugene M. 
Helveston, M.D. and Forrest D. Ellis, M.D. This 
new book provides valuable, practical advice — 
gleaned from years of personal experience — on 
the entire spectrum of children’s eye disorders. 
The authors thoroughly describe their 
examination techniques, their experiences with 
the more common (as well as uncommon) 
congenital and acquired childhood eye 
disorders, and their treatment plans for these 
conditions. Emphasis is placed on commonly 
encountered conditions for which treatment 
techniques have been established. December, 
1979. 320 pages, 422 illustrations. Price, 
$43.50. 


To order your 30-day on-approval copies, 
CALL US! Dial toll-free (800) 325-4177, ext. 
10 AMS048 (in Missouri, call collect (314) 872- 
8370, ext. 10 AMSO48) during our regular 
business hours. 





Rely on Mosby. 


MOSBY 


TIMES MIRROR 


A THE C. V. MOSBY COMPANY 
a \9 11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 
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The Department of Ophthalmology, St. Vincent’s Hospital and Medical Center of New York 
presents an 


Ophthalmology Colloquium Honoring Jules Francois 
Saturday, October 18, 1980 è New York, New York 


Robert A. D'Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmology Meeting Chairman 





The First Jules Francois Lecture 
THE INTRAOCULAR VERSUS CONTACT LENS DILEMMA IN APHAKIA 


A. Edward Maumenee, M.D. 
The Wilmer Ophthalmological Institute, The Johns Hopkins University 





DIVERGENCE PARALYSIS—THE LOSS OF PHORIA ADAPTATION—Robert D. Reinecke, M.D., Albany Medical College 

EYES, GENES AND CHROMOSOMES—lIrene H. Maumenee, M.D., The Wilmer Ophthalmological Institute, The Johns Hopkins University 

RADIATION TREATMENT OF ISOLATED CHOROIDAL HEMANGIOMA—Ruth Stoddard Long, M.D., St. Vincent's Hospital and Medical 
Center of New York 

PRACTICAL PHOTOGRAPHIC INDEX OF CUPPING—G. Peter Halberg, M.D., St. Vincent's Hospital and Medical Center of New York 

CLINICAL APPLICATION OF BIODIFFERENTIAL INTERFERENCE MICROSCOPE—Hikaru Hamano, M.D., Osaka Universitv, Osaka, 


Japan 
GONIOSCOPY—Ernst Van Beuningen, M.D., Professorial Lecturer, Tübingen University, Frankfurt AM, West Germany 


FAMILIAL DYSAUTONOMIA: CONCEPTS AND MANAGEMENT OF OPHTHALMIC ASPECTS—Robert A. D'Amico, M.D., St. Vincent's 
Hospital and Medical Center of New York 


This offering meets the criteria for Category I credit for the Physicians Recognition Award of the American Medical Association. 


Registration (Includes luncheon): Ophthalmologists—$60.00; Residents and Fellows in Ophthalmology (must be identified by letter from Program 
Director )—$25.00 


For registration and additional information, contact; Department of Ophthalmology. St. Vincent's Hospital and Medical Center of New York, 153 
West Ilth Street. New York. New York 10011 è Telephone: (212) 790-8043 


Copyright © 1979 Applied Life International Pty. Ltd 


CORNEAL ENDOTHELIAL CELL ESTIMATES 
OCUCEP ™ AT YOUR SLIT LAMP IN 15 SECONDS WITH THE 
EYE FORNIXSCOPE MOSAIC MATCHER™ 
the alternative Designed tyon Keeler M.D. 
i i alls Church, Virgini 
to eyel id eversion OSAK, MATCHER Just match the mosaic seen with the 


smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER. 


e So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases. 





Buy no reticle, attachments, spec- 
ular microscope, camera, or film. 


The Ocucept™ eye fornixscope is a patented ; 
precision instrument which permits diagnosis y erni No reticle to confuse the view during 


of conjunctival entities in the upper fornix and 
tarsus without anatomical distortion due to 
eyelid eversion. It is an indispensible aid in 
foreign body localization, industrial 


this and other examinations. 
No slit lamp modification or instal- 


ophthalmology and trachoma diagnosis. : P lation in the eyepiece. 
7 oe eee ee ee ee Use with the following slit lamps: | 
APPLIED LIFE INTERNATIONAL PTY LTD Zeiss 12.5x eyepiece, Haag-Streit 25x 
P.O. BOX 86 CHATSWOOD NSW 2067 AUSTRALIA eyepiece, Bausch & Lomb 15x eyepiece. 
TEL (02) 411 5022 


Dear Sir aa Specify your slit lamp manufacturer. 
Please forward ......OCUCEPT™ eye fornixscopes at US $120.00 (includes airfreight 
and one year unconditional service warranty) Total amount enclosed $ 


Name Send $10 check for complete instructions for 


Address rer sits viewing the mosaic and laminated chart to 


Telephone Number . Bio-Surgical Supply 
GENEVA, SWITZERLAND S S7 200 Little Falls St. 
Falls Church, Va. 22046 


DELIVERY. Approximately 1-3 weeks 


Price includes postage, handling, & tax 
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| SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily...with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on ¢ Needles by Sharpoint®): Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski”? needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ....sieeisss smooth surface or ‘‘Guibor-design’”’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

i er een for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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THE CRYO SYSTEM 14 yt : 





For the ophthalmologist (and everyone else), Keeler in- 
troduces a cryo system that makes the rounds... the 
new ACU22 cryosurgery unit. 


Non-electric for instant freeze and defrost, the new 
ACU22 provides a variety of important, innovative fea- 
tures. And, using specially-designed Keeler/Amoils 
probes, the ACU22 performs as a multi-purpose cryo- 
surgery/cryotherapy system, with applications for a 
broad range of medical specialties. 


All ACU22 ophthalmic probes can also be used with the 
Keeler/Amoils ACU20 non-electric ophthalmic cryo unit 
(available at a slightly lower cost). But, for a cryosurgery 
system that’s at home in any O.R., call or write for details 
on the new ACU22. 


@ Exhaust vent on back of console guides coolant gases (CO3 
or N20) out of the O.R. (via tubing). 


© Pressure regulator knob on console makes remote adjust- 
ment on gas cylinders unnecessary. 


€) Outlet for external thermocouple, which monitors tempera- 
ture when inserted in adjacent tissue. 


©) Switch converts probe-tip temperature meter into surround- 
ing-tissue temperature meter. 


APPLICATIONS: 19 different probes for use in ophthalmology, 
ENT, gynecology, proctology, dermatology, oral/dental and 
general surgical procedures. 


NEW - Available for electric and non-electric. 


MICRO (1MM) PROBES MACHEMER/BIETTI PROBE 
larger (6mm x 3mm) tip reduces 
time for multiple application 
procedures. 


straight curved 
Cataract cataract 





456 Parkway, Lawrence Park Industrial Park, Broomall, Penna. 19008 + (215) 353-4350 
Philadelphia - New York + Los Angeles - Chicago » Houston + Atlanta - Cleveland 
All products repaired and serviced in Broomall, Penna. 





AKeeler 


..Wwith the future in sight 
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The 
Ophthalmic 


Diathermy 
TR 3000 


Result of 
20 Years of 
Experience 
























OPHTHALMIC DIATHERMY TR3000 
13.56 MHz 


BATTERY 


High Frequency 13.56 MHz power 
minimizing scleral damage 


Timer for scleral marking and for better 
control of application 


Burns of uniform intensity 
Battery or line operated 





> 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 
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os Semi-Annual Cadater Courses 


New York Medical College—Mestchester County Medical Center 


OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT 1) 
May 14-17, 1980 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

L. Bergmann, M. D. P. Guibor, M. D. 
B. Cosman, M. D. S. Hecht, M. D. 
N. Cousins, Esq. L. Herman, PhD. 
M. Dunn, M. D. A. Messina, M. D. 
H. Gould, M. D. E IRBS, M. D. 
M. Guibor, C. O. D. Wolfley, M. D. 

and others. 


SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


May 14-17, 1980 


OCULOPLASTIC REGISTRATION FORM 
Registration $650 


Name 





Address 





City_ | a); S 


Telephone (__ 


a 


Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 


Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 


COSMETIC FACIAL 
SURGICAL DISSECTION 
COURSE 


(40 HRS. CME & CAT |) 
May 17-20, 1980 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering FA- 
CIAL COSMETIC SURGERY and featuring 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

George Brennan, M.D., ENT 

Richard Coburn, M.D., PLASTIC 
Norman L. Cousins, Esq., ATTORNEY 
Pierre Guibor, M.D., OPHTH 

Sanford Hecht, M.D., OPHTH 

Norman Orentreich, M.D., DERM 
Eugene Wiggs, M.D. OPHTH 

Darrell Wolfley, M.D., OPHTH 


SUBJECTS: 

Face and Neck Lifting, Cosmetic Belpharo- 
plasty, Brow and Forehead Lifting, Rhino 
plasty, Otoplasty, Mentoplasty, Dermabrasion 
and Chemical Peel, Hair Transplantation, 
Scar Revision, Grafts, Flaps and Camouf- 


May 17-20, 1980 
COSMETIC FACIAL 
REGISTRATION FORM 


Nita Registration $800 





Address _ 








City__ State Zip = 


Telephone (___ ) 





Specialty: Ophth—ENT—Plastic— 
Derm 
(circle one) 


Make check payable: The Oculoplastic 
Foundation, Inc. COSMETIC FACIAL 
COURSE 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 


c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 
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Pĝ! RIK in cooperation with SHERIDAN PARK HOSPITAL 


PRESENTS 
ITS 2nd ANNUAL 
FOUNDATION WESTERN NEW YORK 


TUTORIAL LENS 
C Director: 
john Pee IMPLANT COURSE 


FACULTY: It’s he ” 
D. Peter Choyce, M.D. course 


Henry M. Clayman, M.D. 
Robert S. Coles, M.D. 


axe bee ae for the ophthalmic 
John R. Finlay, M.D. ~ 

Herbert L. Gould, M.D. surgeon and his 

Leeds E. Katzen, M.D. 

Bernard L. McGowan, M.D team. 

John H. Park, M.D. 

Dennis D. Shepard, M.D. 

orae OEA MAY 30, 31 and JUNE 1, 1980, BUFFALO, N.Y. 
Felipe |. Tolentino, M.D. | Live surgery observation combined with 


plus others to be announced rotation through OR. 


@ “Hands on” experience for both EXTRA- 
1a keent aa TEAM CAPSULAR and INTRACAPSULAR 
i implantation using cadaver eyes, operating 
Stuart Haman, P.A. microscope, and all major types of IOĽs. 
William J. Howard, C.S.T. E Video “instant replay” enhances self-analysis. 
Henry O. Knapp, R.N. @ Practical, individual guidance is provided by 
leading implant surgeons. 


HOTEL: Contact Holiday Inn, Grand Island, New York (between 
Buffalo and Niagara Falls)— (716) 773-1111 or call your 
local (800) number. Be sure to mention the course name. 





PARK EYE FOUNDATION 
P.O. Box 916 


“Hi |] $600 Ophthalmologists 
plier n TOIR See | |$300 Resident-in-Training 


[ ]$300 Assistants 
[ }$800 Ophthalmologist with assistant 


Please include names of all registrants. 
CS . SO l PHONE: {( 
ADDRESS: - a — 











GITY -a _ STATE: e. _ ZIP: 
MAKE CHECK PAYABLE TO “PARK EYE FOUNDATION” 
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Relocation Report — We Have Moved. 


Largest Distributor of Ophthalmic 
Equipment Has Moved into 1980. 


gJ” TD epee Em D E D «4 «© «4 «ac «co 8 ce oF +. 


HOUSE OF VISION 
INSTRUMENT CO. 


1980 University Lane 
Lisle, IL 60532 (312) 960-5880 


TOLL FREE: 800-323-7207 
IN ILLINOIS: 800-942-1598 


> a on 


... Record This New Address ... 


(CUT AND FILE FOR YOUR RECORDS) 


b amp am ap asp ap am amp m emp P’ 


New Microcomputerized New Equipment with the Best 
Attachment For Goldmann Price/Performance Ratio 
Perimeter! Available. 


Baylor Visual Fields | ~ “Slimline”. Chair and 
Programmere Stand 


Your personnel can ad- be These appealing Oph- 

minister standardized, ia i thalmic products are de- 

repeatable screening , = signed for the greatest 

programs in less time . am efficiency and easy oper- 

and with minimum train- ation. The chair features 

ing. Pre-programmed a fully adjustable back- hans, Phorintor and Sit 
for Basic, Glaucoma and Extended field tests rest, 360° seat rotation Lamp not included.) 

— the computer guides the examiner through and a sealed electro hydraulic elevating sys- 
perimeter set up and test points automatically tem. The stand features a heavily weighted 
and displays missed points for retest and base with leveling devices, concealed wiring 
rapid plotting. Designed by Ophthalmic with an electrical receptacle in the base, and 
Systems Research Laboratory, Baylor Col- an adjustable overhead lamp. 

lege of Medicine. 





ANNAPOLIS/BALTIMORE * ALANTA *« BOSTON « CHICAGO « CINCINNATI * CLEVELAND « DALLAS « DENVER 
DES MOINES « DETROIT * HOUSTON « LOS ANGELES * MILWAUKEE • MINNEAPOLIS « NEW ORLEANS * NEW YORK 
OKLAHOMA CITY * ORLANDO « PITTSBURGH * PORTLAND * SAN FRANCISCO © ST. LOUIS 


HOUSE OF VISION INSTRUMENT Co. 


et the big Picture. 


The Marco 301 Projec- 
tion Lensmeter combines 
the proven quality of 
Marco's basic 101 lens- 
meter with an enlarged 
line and dot target for 
contact lens use and a 
magnifying screen for 
greater accuracy. 

The result is a ver- 
satile but economical 
instrument ideal for use 
with hard and soft con- 
tact lenses as well as 
with spectacles. 

An increased number 
of dots in the target 
image and the vertical 
design of the lensmeter 
make the Marco 301 
especially well suited for 
contact lens work. The 
larger number of dots helps 
detect warpage while the 
corona-crossline target aids in 
determining cylinder axis and in 
verifying the optical quality of 
lenses. 

Refractive error is reduced 
and eye fatigue is lessened 
through use of the projection 
screen. 

A companion model, the 
Marco 710-C, is available with a 
digital display and an optional 
printer. 

Get the picture? Now get the 
big picture—a Marco pro- 
jection lensmeter. Call your 
nearest Marco distributor today. 
He'll be happy to provide a 
demonstration. 





17] friar A 


PO. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; in Florida: 800/342-9351; Telex: 56209 


Look : : a 
Its Electronic. 


BeVAT" is not just faster: It is better. 


This is the first visual acuity testing system using electronic 
video displays and controls. Not only is it brighter and 
sharper than charts or projectors, it has a microprocessor 
that does wonders for productivity, accuracy, 
and convenience. 










> way from 20/10 to 20/400 (for the first time a low-vision 
ESR patient’s acuity can be closely determined). 

= The display can be set up at any viewing distance between 
10 and 20 feet, with the letter sizes adjusted 
accordingly. A duo-chrome test is built in. 


or F ated h time a display goes up. Successive lines al- 
' i completely different characters. You can establish 








Your control console. You have your own display showing exactly 
what the patient sees and a control console. That means you 
_— can face the patient normally and watch his actions while 































simultaneously selecting displays and monitoring them. 


You select characters and lines instantly at the touch 


of a button. No waiting for slides to advance, no lens 
cleaning or bulb replacement. 


Patient acuity threshold is established quickly using 


B-VAT’s zoom control: A 20/15 letter grows in incre- 


ments of five automatically until the patient recognizes it, 


at which point the size is displayed in lighted numbers 
on your control panel. 


No need to stop and recard test results. They can be 


stored in B-VAT’s 
“memory” and in- 
stantly recalled for 
recording. 

B-VAT is a better 
idea whose time 
has come. It does 
everything the stan- 
dard test requires, | 
only faster, more ac- |- 
curately, and with f 
unprecedented 
convenience. 2 
Two good books i zai 








we'll arrange a demonstration. 800-225-0462. 


i of B-VAT. 
| O Please send me more information. 


| Name 

| Address 

| a a A 
Telephone 





“ 4 | C Please call me to arrange a demonstration 


= 
= 





will convince you. Mail the coupon or call us nid 


For all ophthalmologists who want 
to keep up with advances in... 


GLAUCOMA 


Contemporary International Concepts 


Edited By 
JOHN G. BELLOWS, M.D., Ph.D. 


Director, American Society of Contemporary Ophthalmology 


Director, International Glaucoma Congress 


February 1980 456 p. 304 illus. $49.50 


Packed with new, original information 
firsthand from an international group of 
leading glaucoma specialists, this is an up- 
to-date, in-depth examination of the patho- 
genesis, diagnosis, and treatment of glau- 
coma. Among the most important topics 
discussed inthis authoritative volume are— 


= Trabeculectomy, Goniotrepanation 
with Scleral Flap, and Trepanotra- 
beculectomy...Each described per- 
sonally by the surgeon who pioneered 
the technique. 


= Revolutionary Changes in Drug Thera- 
pies...Including the advent of the 
Beta Adrenergic Blocking Agents. 


= Application of Lasers...in treating 
angle closure glaucoma and some 
forms of open angle and secondary 
glaucomas. 


All ophthalmologists who wish to be in- 
formed of the contemporary changes which 
have reshaped our thinking and under- 
standing of the pathophysiology, diag- 
nosis, and management of glaucoma— 
and all those who wish to employ current 
ophthalmic practices—will want GLAUCOMA: 
Contemporary International Concepts. 


CONTRIBUTORS 


Mansour F. Armaly, M.D. 
E. Balestrazzi, M.S. 
Hugh Beckman, M.D. 
John G. Bellows, M.D. 
G. Bischof, M.D. 

H. Busse, M.D. 

J. E. Caims, F.R.C.S. 
R. Pitts Crick, M.D. 

A. Dellaporta, M.D. 

J. Draeger, M.D. 
Ralph C. Eagle, M.D. 
Priscilla Follman, M.D. 
D. Friedburg, M.D. 


John Fronimopoulos, M.D. 


Miles G. Galin, M.D. 
George Gorin, M.D. 

F. Hollwich, M.D. 

Kazuo Iwata, M.D. 

K. Jessen, M.D. 

Herbert E. Kaufman, M.D. 


Marvin L. Kwitko, M.D. 
Nicholas Lambrou, M.D. 
Maurice E. Langham, Ph. 
Adolphe Neetens, M.D. 
Stephen A. Obstbaum, M 
Randall J. Olson, M.D. 
Maurizio Pandolfi, M.D. 
Frank M. Polack, M.D. 
Magda Radnot, M.D. 

E. Franklin Rawlings, M.C 
S. M. Recupero, M.D. 
Giuseppe Scuderi, M.D. 
Katsuzo Segawa, M.D. 
H. Saul Sugar, M.D. 
Karin Wettrell, M.D. 
Jacob T. Wilensky, M.D. 
J. Wollensak, M.D. 
Myron Yanoff, M.D. 
Thom J. Zimmerman, M.I 


BOOK AVAILABLE ON 10-DAY APPROVAL 


MASSON Publishing U.S.A., INC.,/14 E. 60th Street, New York, N.Y. 100 


Fieldmaster 


20 with enriched 
stimulus pattern 





Screen your patients with Synemed’s 
FIELOMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Model 200 stimulus pattern is 
sensitive to “edges,” permitting sophis- 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineation of scotomata. 
The unique Mosaic Monitor’ permits 
testing the central 5° in just a few 
seconds under automatic attention con- 
trol, with the results shown separately 
on the subject's chart. 


For further examination, any of ten 
standard ‘‘mini’’ programmed presenta- 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25° eccentricity, another, only 
the central stimuli through 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner's option. 


Standard features include: automatic 
retest of missed stimuli—patient control 
of ‘‘speed-up”’ capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
luminance. 


When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it’s what you don’t 
see that counts! 


Please send me your Fieldmaster* 
Catalog. 


Please have your representative 
contact me. 


Name 





| 

City —— _ 

State __ . i Zip 

TOE Nô; snaa : —— 





SYNEMED, INC. 


1215 Fourth St., Berkeley 
CA 94710 415/526-5330 


Represented exclusively in Canada by 
AOCO LIMITED. 

P.O. Box 5500, 161 Bridge St. W.. Belleville, 
Ontario K8N 5C6 








Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


se. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
rahi trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 
no toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induc: 
fetal abnormalities in rabbits. When 10% Vira-A ointment was a 
plied to 2 to 3% of the body surface of rabbits, no fetal abn 
malities were found. This dose greatly exceeds the total reco 
mended ophthalmic dose in humans. The possibility of embryo! 
or fetal damage in pregnant women receiving Vira-A (vidarabi 
ophthalmic ointment), 3%, is remote. The topical ophthalmic do 
is small, and the drug relatively insoluble. Its ocular penetration 
very low. However, a safe dose for a human embryo or fetus h 
not been established. Consequently, Vira-A should be-used oi 
when clearly indicated. 

It is not Known whether Vira-A is excreted in human milk. As 
general rule, because many drugs are excreted in human mi 
nursing should not be undertaken while a patient is under tre: 
ment. However, excretion of vidarabine in breast milk is unlike 
because Vira-A is rapidly deaminated in the gastrointestinal tra 

Mutagenic Potential: Results of in vitro experiments indice 
that vidarabine can be incorporated into mammalian DNA and c: 
induce mutation in mammalian cells (mouse L5178Y cell lin 
Thus far, in vivo studies have not been as conclusive, but there 
some evidence (dominant lethal assay in mice) that vidarabi 
is be capable of producing mutagenic effects in male ge 
cells. 

It has also been reported that vidarabine causes chromosor 
breaks and gaps when added to human leukocytes in vitro. Wh 
the significance of these effects in terms of mutagenicity is r 
fully understood, there is a well-known correlation between t 
ability of various agents to produce such effects and their abil 
to produce heritable genetic damage. 

Potential: Chronic parenteral (IM) studies 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant 
crease in liver tumor incidence among the vidarabine-treat 
females. In the same study, some vidarabine-treated male mi 
developed kidney neoplasia. No renal tumors were found in t 
vehicle-treated control mice or the vidarabine-treated fem: 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia c 
curred with greater frequency among the vidarabine-treat 
animals than in the vehicle-treated controls. The increases 
thyroid adenoma incidence in the high-dose (50 mg/kg) mal 
and the low-dose (30 mg/kg) females were statistically sign 
cant. 

Hepatic megalocytosis, associated with vidarabine treatme 
has been found in short- and long-term rodent (rat and mous 
studies. It is not clear whether or not this represents a pi 
neoplastic change. 

The recommended frequency and duration of administrati 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herp 
simplex virus should be established clinically prior to prescribi 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oi 
ment, 3%, like any ophthalmic ointment, may produce a temporé 
visual haze. 

Although viral resistance to Vira-A has not been observed, tl 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, cc 
junctival injection, burning, irritation, superficial puncte 
keratitis, pain, photophobia, punctal occlusion, and sensitiv 
have been reported with Vira-A Ophthalmic Ointment, 3%. T 
following have also been reported but appear disease-relate 
uveitis, stromal edema, secondary glaucoma, trophic defects, ci 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of t 
ophthalmic ointment has not occurred. However, the raj 
deamination to arabinosylhypoxanthine should preclude a 
difficulty. The oral LD50 for vidarabine is greater than 5,020 m 
kg in mice and rats. No untoward effects should result from inge 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any € 
cess should be quickly expelled from the conjunctival sac. 1 
frequent administration should be avoided. 

Dosage and Administration. Administer approximately one h 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower cc 
junctival sac five times daily at three-hour intervals. 

if there are no signs of improvement after 7 days, or compl 
re-epithelialization has not occurred by 21 days, other forms 
therapy should be considered. Some severe cases may requ 
longer treatment. 

After re-epithelialization has occurred, treatment for an ad 
tional seven days at a reduced dosage (such as twice daily) 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixti 
of solid and liquid petrolatum. | 

PARKE-DAVIS 
Division of Warner-Lambert Comp. 


PD-JA-2320-+P (5-78) Morris Plains, NJ 07950 


A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
i VIRUS KERATITIS 


VIRA- 


(vidarabine ophthalmic ointment), 3% 
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Quick Ship IOL 
Avallability 


360 different IOLAB lens models and diopter 
powers are immediately available for shipment 
to you. 

These represent 12 IOL models in diopter 
powers 10.0d to 25.0d in 0.5 increments. All are 
“on the shelf” in quantity, so we keep thousands 
of lenses ready for your phone or written order. 

Our goal is to ship your order the same day 
as we receive it* — and we achieve that with an 
inordinate degree of regularity. Maintaining our 
“Quick Ship” inventory is another example of the 
ways IOLAB meets the needs of the ophthalmic 
surgeon. 

For more information regarding IOLAB Intra- 
ocular Lenses please call Toll Free 800 854-1761, 
Toll Free in California 800 472-7770/800 472-7813 
or telephone 714 599-8347 


IOLAB 
CUSTOMER 
SERVICE 





At Last! 


A contact lens insurance plan that’s 
soo oot And it’s about time. 


r 





a vision care professional, yar procie coma Tm Wh 
LICO, A GEA EFI AA FONA ene. 
hout interference. And conducted strictly between your 
tients and you. 

nega Contact Lens Insurance (OCLICO) is the simplest 
ntact lens insurance plan ever 


hOCLICO, ectiedterecievart is this easy. 


Your patients take an application (OCLICO’s single 
plication covers all lens types) from your convenient 
ce dispenser. 

Patient sends the 
n and ap 
'ectly to OCLICO. And 
sLICO sends the policy 
actly to the patient. 

it's all! 
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\0f-of-loss forms, no complex 
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forms of any kind to explain to your patients. 
And iking core FO: CHRIS SRI Cn too. 


There’s only one step! 


You collect er nr cee cee i Saou 


ible” which covers and 
the insurance 2 deductible is PR OY or DESE E 
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The 
Department 
of Ophthalmology 


Emory University 
School of Medicine 


Atlanta, Georgia 
Presents 
A Post Graduate Seminar 
SOFT CONTACT LENSES: 


EXTENDED WEAR AND DAILY 
WEAR 


Concepts 
and 
Office Fitting Procedures 


June 13 and 14, 1980 


Course Director: 
Louis A. Wilson, M.D. 
Atlanta, Georgia 


Course Faculty: 

O. P. van Bijsterveld, M.D., Ph.D. 
Utrecht, Holland 

Bruce |. Bodner, M.D. 
Norfolk, Virginia 

H. Dwight Cavanagh, M.D., Ph.D. 
Atlanta, Georgia 

George E. Garcia, M.D. 
Boston, Massachusetts 

H. Jonathan Kersley, F.R.C.S. 
London, England 

Dr. Donald R. Korb 
Boston, Massachusetts 

David S. Levenson, M.D. 
Atlanta, Georgia 

P. Thomas Manchester, M.D. 
Atlanta, Georgia 

Bernard E. McCarey, Ph.D. 
Atlanta, Georgia 

Dr. med. Hans-Walter Roth 
Ulm, West Germany 

George O. Waring, M.D. 
Atlanta, Georgia 

Louis A. Wilson, M.D. 
Atlanta, Georgia 


Course Fee: $375.00. Limited Enroll- 
ment. 


Approved for 15 hours credit in Cate- 
gory | of the Physician’s Recognition 
Award of the AMA. 


For information and registration, please 
write to: Ms. Bruni Finerty, Course Coor- 
dinator, Department of Ophthalmo- 
logy, 1339 Clifton Road, N.E., Atlanta, 
Georgia 30322. 





GARAMYCIN’ 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


e Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


e Single-entity antibiotic. 


e Generally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 
GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 


tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propylparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin, Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
nichia coli. Klebsiella pneumoniae (Friediander's bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthalmic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis. 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthaimic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the eye. 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat 


10082900 

NOVEMBER 1973 

For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 


Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


Schering Corporation 
Kenilworth, N.J. 07033 SWW-4120 


Corneal marginal ulcer 
Etiology: S. aureus 
Before treatment 


Acute hemorrhagic conjunctivitis 
Etiology: Pheumococcus 
Before treatment 


Corneal ulcer 
Etiology: S. aureus 
Before treatment 


cute catarrhal conjunctivitis 
apiscleritis, Etiology: S. aureus 
Refore treatment 


10th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative 


4th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative 


17th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative 


th day post treatment with 
GARAMYCIN Ophthalmic 
Culture negative 


ake your first line of defense 


ARAMYCIN 


wd of 


entamicin sulfate USP 


SPHTHALMIC 


lution-Sterile/Ointment-Sterile 
`h ml. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin 


oven highly effective and safe in treating millions 
patients in 14 years of clinical use* 


n unsurpassed spectrum of activityt 


sitivity data may vary among institutions and may depend on the technique used in sensitivity testina 
Mections due to susceptible organisms. /n vitro data are not necessarily indicative of clinical effectiveness 


ase see adjacent product information 


avnugaht © 1980. Scherino Corporation. All rahts reserved 
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that trul 
reduces the 
number 


of refractions 
you perform 
personally 


Until now you had little choice. 

You could perform all the refractions yourself from start 
to finish, or buy a staff-operated auto-refractor to pro- 
vide a starting point for the rest of the examination. In 
either case, there was no way to actually reduce the 
number of refractions you personally performed. 
We've changed all that. 

The American Optical SR III Subjective Refractor can 
truly reduce the number of refractions you perform. 
The SR III is unique among automated refractors —it’s a 
staff operated subjective refractor which also provides 
visual acuity. Not only are the findings highly accurate, 
but they are confirmed by the patient through V.A. —just 
like a conventional refraction. And because the SR III 
refractive procedure is delegated to staff, this means 
fewer refractions performed by you. 

For example. 

Suppose your practice consists of a large number of 
“no-change” patients — those who do not need, and do 
not expect, new glasses. Studies show this group may 
comprise between 25-45% of your practice. The SR III 
identifies these patients and makes a refraction by you 
unnecessary. Since the instrument provides V.A. for 
both aided and unaided vision, you have the data to 
confidently state that a new Rx would not significantly 
improve the patient's vision. Or suppose your practice 
consists of a high number of IOL, cataract, or contact 
lens patients. The SR III excels with these repetitive and 
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At last 


an Automated Refractor 


«a 





time-consuming follow-ups and provides exactly what 
you need —a status report. 

Setting the record straight. 

It is simple fact that no present automated refractor, 
including the SR III, will fully handle your most difficult 
refractions. But by eliminating many of your routine anc 
repetitive refractions, the SR III frees you to spend more 
time with the problem patient, or just to see more 
patients. Our claim is modest — it’s also truth. 

Least expensive, most compact. 

The SR III fits both your budget and your space. 


Now What? 
If what we say makes sense, you owe it to yourself 


to see how the SR III can work in your own situation. 
Simply tear out the coupon and mail to American 
Optical, 14 Mechanic St., Southbridge, MA 01550. 
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Yes, !'d like to know more about the AO SR III 4 
Please provide more information | one 
| 
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Name | 
| 
| 
Address 
| 
Cty State Zip : ® 
, American 
on Optical 
a a | 14 Mechanic Street - 
Area Code | Southbridge. Mass Basic Optical System and original Refracting Method 
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If you trace it to one of these common problems... 
| Acute bacterial 

conjunctivitis’ 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer* 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


"When due to susceptible microorganisms 


Gantrisin" sultisoxazole diolamine/Roche Indications: Conjunctivitis, corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms: as ad 
Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates: má 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue us 





Dosage and Administration: Solution: 2-3 drops in eye 3 
or more times daily. Take care’ not to contaminate dropper 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 


MOV ee PO: 


watch it respond to 


Effective treatment for conjunctivitis. 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 


Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp. 


Roche Laboratories 
Division of Hoffmann-La Roche Ini 
Nutley, New Jersey 07110 
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Allen Lorgnette Pinhole Occluder 
Trotter Modified No. 200 


Held by patient — leaves your hands free! For any 
age. Even children catch on quickly. Very difficult 
for patient to “cheat” when using. Attached 
multiple pinhole flips down easily. Made of high 
impact, black linen phenolic. Virtually indestructible. 


Worth Four Dot Near Test No. 250 
Lightweight, chrome or stainless steel Worth 
flashlight with the new 1.59mm (1/16") dots for 
greater accuracy at near. Operates on 2 "D" 
batteries (not incl.). Equipped with hanging hook. 


Make testing 
easier and more 
accurate than ever... 


DA-LAUR 
Ophthalmic 


Testing Aids. 


Opticokinetic Drums 

No. 300 

Professional quality, lightweight, ball bearing drum 
which spins effortlessly at a flick of the thumb. 
Quarter-inch recess keeps drum body neat and 
clean in normal office use. Comfort-grip handle of 
enameled hard wood with hang-up hook. 

No. 301, Pediatric Model 

Same as No. 300, except features lively, full-color, 
cartoon animal characters to hold the youngster's 
attention. 

No. 303 

Same as Style 300, except for smaller size, which 
fits in medical bag. 





1 Meter 
Tangent 
Screen No. 400 


Wall mounted, wood framed, canvas lined black 
felt screen with special grey plotting pencil and 
eraser. No pins needed. Exclusive hidden mounting 
system permits 18" vertical adjustment with 
fingertip pressure. Stays put wherever you let go. 
e 5,10, 15 and 25 degree isopter lines, meridional 
lines and typical blind spots are sewn in with 
black thread. 
e Generous supply of printed recording charts 
included. 
e 1-1/2 and 2 meter screens available on 
special order. 


For full details and complete line catalog, write or phone: 


Dept. J, 140 Crescent Road * Needham Heights, Mass. 02194 e (617) 444-3690 


(iD A-LAUR INCORPORATED 


Designed by Ophthalmologists for Ophthalmologists ® 


ae 
This instrument 


was unheard of p 
just a few. years ago. 


Today this Shephard forceps is a basic 
instrument in the dynamic area of intraocular 
lens implantation. 


At American V. Mueller we are constantly working with 
you to develop new instruments for the latest in 
ophthalmic surgery. And we go beyond development 
and innovation by backing our products with quality, 
wide selection and service. 


Our Armarium for Ophthalmic Surgery is a collection 
designed to keep you abreast of basic patterns and 
current innovations in ophthalmic instrumentation. 
Please call today for your copy. 


American V. Mueller. Division of American Hospital Supply ss gin cae 
6600 West Touhy Avenue, Chicago, Illinois 60648. 
Toll-free, 800/323-4382. In Illinois, call collect, 312/774- 6800. 


American V. Mueller 





Versatile Topcon 
TRC-W Retinal Camere 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 
—45° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 
cein angiograms of the fundus or iris. 
At the specific magnifications that meet 
your needs, with correct exposure 
control maintained throughout the 
magnification range. Two standard 
camera bodies are supplied for color 
documentation or fluorescein. Or 
choose the optional Polaroid back. 


You'll find the TRC-W's price 
equally accommodating to your 
needs. Available with 2 or 3 frame 
per second power supplies; 
standard or tilt models. 


A New World of Precision Optic 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, New Jersey 07652 
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8th ANNUAL COURSE 


ULTRASONIC TOMOGRAPHY OF THE EYE AND ORBIT 


Thursday, Friday, and Saturday 
June 26th, 27th, and 28th, 1980 


under the direction of 
D. JACKSON COLEMAN, M.D. 


FACULTY: 
Richard D. Binkhorst, M.D. Richard L. Dallow, M.D. 
Cabrini Health Care Center Harvard Medical School 
New York, New York Boston, Massachusetts 
Stanley Chang, M.D. Yale L. Fisher, M.D. 
Cornell Medical College Manhattan Eye, Ear and Throat Hospital 
New York, New York New York, New York 


Frederic L. Lizzi, Eng.Sc.D. 
Riverside Research Institute 
New York, New York 


DESCRIPTION: 


This will be a comprehensive course and workshop designed to familiarize the 
registrant with ultrasonic diagnostic techniques. 

Sophisticated contact and immersion techniques using all current display methods 
and emphasizing combined B- and A-scan will be demonstrated. 

Specific diagnostic criteria for evaluation of ocular and orbital tumors, vitreo-retinal 
pathology, ocular trauma, and intraocular lens determinations will be covered. 

The faculty will guide and participate in the workshops. 


LOCATION: 


The course will be held at the Uris Auditorium, Cornell University Medical College, 
1300 York Avenue, New York, New York. 


REGISTRATION FEE: $300.00 


$150.00 Residents, fellows, technicians (with 
letter of verification from Department 


Chairman) 
FOR APPLICATION FORMS OR Mary E. Smith 
ADDITIONAL INFORMATION, Course Coordinator, USG ’80 
PLEASE CONTACT: Department of Ophthalmology 
The New York Hospital-Cornell Medical Center 
525 East 68th Street 


New York, New York 10021 
(212) 472-4540 


QUALIFIES FOR 18 HOURS CATEGORY I AMA CREDIT 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0.GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 








Office communications at a glance 





Using lights and audible, non-verbal custom designed to meet the specific 
signals, our “Quiet Communicator” en- communications and traffic control | 
ables you to monitor the status of office needs of your practice. 

personnel at a glance. Electronic light For more efficient office operations, 
panels are installed easily and inexpen- get the details on Diversatronics’ Call 
sively, and your Call System will be System. Call or write today. 


... Making your medical life easier. 


Systems starting from $650 diversatronics inc. 


456 Parkway, Broomall, PA 19008 (215) 356-3995 





w £IVGOU DUILU INUIC INUOTrmauon 


O Please have your representative contact me 














Name Title 
Hospital or Clinic 
C Address \ 
ee ee as EL ee eee S| 
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NVENIENCE & INT 
LN OFFICE, CLINIC OR HOSPITAL 





Charles endophotocoagulator Iris Coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What’s more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use.. 


Log 3 Features 


è Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 


è A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


è Powerful 300 watt lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° for 
fast and efficient pan retinal application. 


e Unique “optimatic” control combines power and time settings in a single dial. 
è Articulated arm extends to make patient repositioning unnecessary. 


a a s 
® Operates on any standard line voltage. cl n i tex ra did 
® No installation costs. Gevices corp. 


183 newbury st./danvers, ma. 01923) USA 
(617) 774-0415 cable clinitex/ danvers TWX 710-347-1721 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients to 











l. A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness 
TIMOPTIC is contraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported. 
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Tim | phic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 


18.9 








2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP” 

e TIMOPTIC reduced IOP in 3 out of 4 patients * 


Based on controlled multiclinic studies, evaluating over 1000 patients 


MSD 


VERGA For a brief summary of Prescribing Information, 
please see following page. Cop-ngnt « 1979 by Merck & Co. Inc 


5l 
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NOW AVAILABLE 
NEW 

10-ml OCUMETER® 
y 





(TIMOLOL MALEATE | MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic 
blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in: 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 

e ocular hypertension 


e some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and add one drop 0.25% TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 





CONTRAINDICATIONS: TIMOPTIC is 

contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 

of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 

greater than first-degree block; cardiogenic shock; 

right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 

use with adrenergic-augmenting psychotropic drugs. 

In patients with a history of severe cardiac disease, 

pulse rates should be checked. Patients who are 

already receiving a beta-adrenergic blocking agent orally 
and who are given TIMOPTIC should be observed for a 
potential additive effect either on the intraocular pressure 
or on the known systemic effects of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 

Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: Occasionally, signs and 
symptoms of mild ocular irritation have been reported. 
Local hypersensitivity reactions, including localized 
and generalized rash, have occurred rarely. 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS). 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 

HOW SUPPLIED: 
TIMOPTIC Ophthalmic Solution, 0.25% 
TIMOPTIC Ophthalmic Solution, 0.5% 
Both are available in 5-ml and 10-ml plastic OCUMETER® 
Ophthalmic Dispensers with a controlled drop tip. 
J9TMO08 (DC 7046008) 


M S For more detailed information, 
consult your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
ME Merck & Co., INC., West Point, Pa. 19486 





Pure Unadulterated Tears 


aytime Lubricant Liquid io Ae a o 


por 


UROCEL—no derivatives 


ethylcellulose 1% 4000 cps sterile) 


rocel gives the feeling of normal eye comfort without the 

of Stinging, irritation or sensitivity reactions inherent in 
use of liquid alcohol derivatives. Because Murocel is 
ely methylcellulose, not an analog. When it comes to 
eye, a tear should be pure and unadulterated. 


ghttime Lubricant Ointment 


UOLUBE —no additives 


ite petrolatum and liquid petrolatum sterile) 


lube also gives the feeling oft normal eye comfort with- 
the risk of irritation or sensitivity reactions inherent in 
use of ointments containing preservatives or lanolin. 
ause Duolube is purely petrolatum, not additive-tainted. 
ən it comes to the eye, a tear should be pure and 
dulterated. 


MURO PHARMACAL 
LABORATORIES. | 
(R) 


eate the natural fluid environment 
the moisture-deficient eye 










KELMAN ANTERIOR 
CHAMBER LENS” 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


























CURRICULUM: 


Anterior vs. Posterior |.0.L.’s 

Contraindications to Anterior |.0.L. 

Advantages of Kelman I.0.L. 

Size and Stability of 1.0.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 

Determining Lens Size 

Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 
COST: $125.00 


Video Cassette on 
technique available. 

















LIMITED ENROLLMENT 





FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 
Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 





NAME 


ADDRESS 


CITY 


STATE 


THE me COURSE 
N 


PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

E. Reed Gaskin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 

Richard Keates, M.D. 

Harold Sawelson, M.D. 

Oram R. Kline, M.D. 

Manus C. Kraff, M.D. 

Malcolm S. Roth, M.D. 

Lyle Moses, M.D. 

Jess C. Lester, M.D. 

Howard L. Lieberman, M.D. 

William U. McReynolds, M.D. 

Donald L. Praeger, M.D. 

Ned L. Snider, M.D. 

Joseph Spina, Jr., M.D. 

Charles W. Tillett, M.D. 

Joseph Dello Russo, M.D. 

K. Buol Heslin, M.D. 
Courses given monthly 


For further information, 
please write or phone: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 


or call (212) 752-8031 


An A.M.A. 40-hour accredited course 


for continuing medical education 


Special fee for residents 
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Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE f 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 





Routine posterior pole 
observation through 
dilated pupils 





Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumination of fundus Py 
periphery EASY TO USE built in convergence. ..no accommodation 


required... precision optics 
RELIABLE rugged wiring and pressure positive lamp contacts 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 





Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 

transparent media 





Or 


Cn 
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Now, a 
Scientific Approach to Keratoconus 


A Simple, Fast and 
Effective Solution to a 
Provoking Contact Lens Fitting Problem 


Now, all day wearing time and comfort for the most difficult Keratoconus patients. 
In a study of 120 patients, 93% of the eyes fitted with the new Keratoconus lenses 
had “good to excellent comfort” and 97% were rated as “good or excellent integ- 
rity”. Many of the patients had previously been fitted with conventional contact 
lenses. The new lens was fitted in a fraction of the usual time for Keratoconus 
patients. 


Write today for your reprint, “Results of a Systematic Approach to Fitting Kera- 
toconus", by Joseph W. Soper and Alan Jarrett, M.D., Houston, Texas. 


SOPER INTERNATIONAL OPHTHALMIGS 
a division of 
CORNEAL LENS COMPANY 


P.O. Box 22703, Houston, Texas 77027 
Phone 800-231-3561 (In Texas 800-392-2279) 


ANTERIOR SEGMENT MICROSURGERY 


SPONSORED BY 


POST GRADUATE INSTITUTE 


NEW YORK EYE AND EAR INFIRMARY 
JUNE 5, 6 and 7, 1980 


CATARACT CORNEA VITRECTOMY INTRAOCULAR LENSES 
LECTURERS 


James V. Aquavella, M.D. Richard Keates, M.D. 
Juan Arentsen, M.D. August Kohtio, M.D. 
Jorge N. Buxton, M.D. Clyde R. Locke, M.D. 
Wing Chu, M.D. Solomon Liebowitz, M.D. 
Robert D’Amico, M.D. Richard Mackool, M.D. 
John R. Finlay, M.D. Jerry Maida, M.D. 
K. Buol Heslin, M.D. Francis A. Manopoli, M.D. 
Lawrence Pape, M.D. 


Slides, Films, Videotapes and 
Supervised Practice Microsurgery Workshops 
AMA-CME Credit, Category 1:24 Fee: $400.00 (Luncheons included) 
For registration and additional information, please write: 
Jane Stark, Registrar 
Post Graduate Institute 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
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ELECTRODIAGNOSTIC 
INSTRUMENTATION 


for Routine and Clinical 
Research Recordings 


Features ERG / EOG / VER RECORDER 


@ Storage Oscilloscope 
@ Simultaneous OD and 
OS Recordings 
Reference Trace 


Full Frequency Response 
(.5 to 1000Hz) 


Mode Control Switch 
Oscillatory Potential Enhancement 
Pre-Stimulus Baseline 
Patient Electrical Safety 
Ease of Operation and 
Calibration 

No Electrically Shielded 
Room Required 
Portable 












































Ganzfeld 
Stimulator 


Bright Flash 
Stimulator 










, ana 
The LKC Visual Electrodiagnostic System is designed specifically for 
Ophthalmology to enable the ERG, EOG and VER procedures to be perform- 
ed accurately, quickly and safely with compact, simple to operate equip- 
ment incorporating all the features necessary for thorough testing. 


The instrument may be used for both routine and clinical research recor- 
dings by medical personnel after a minimal training period. It may be 
operated in any convenient location and does not require shielding. 


The system includes a Bright Flash Stimulator and a 16” diameter Ganz- 
feld for uniform illumination and standardized stimulus. The Ganzfeld is 
equipped with adjustable background illuminator, fixation light and EOG 
stimulator. It also provides for interposing filters in both the background and 


strobe lights. 
CARDUCUCCONUCUACCACCOOOONCCOUNRONCAACAGONOCCOORCROCOOCOOCCONAONCOCCAARNCNRANORARERCCODOO 


LKC systems Pa 


2 PROFESSIONAL DRIVE 
SUITE 222 Address 
GAITHERSBURG, MARYLAND 20760 


(301) 840-1992 


L) Please Send Me More Information 
About LKC Electrodiagnostic equipment. 


























City. Stato. LCCC CZ 






Phone Number ( ) 
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The Seventh Biennial 
Welsh Cataract Surgical and IOL Congress 
Houston, Texas °% Galleria Plaza Hotel * 
Sept. 27-Oct. 1, 1980 


Sponsored by Submission of papers: 50-word abstract required. 
Baylor College of 
Medicine 


Cullen Eye Institute 


Organized and 
Directed by 
Jared Emery, M.D. 


For registration information: 


Jared M. Emery, M.D., Cataract Surgical Congress, 
Cullen Eye Institute, 6501 Fannin (NC-200), 
Houston, TX 77030 


AC 713/790-5942 Fee $345.00 


Full-Time Faculty Panel 


Robert Drews, M.D. Richard Kratz, M.D. 
Miles Galin, M.D. A. E. Maumenee, M.D. 
Louis Girard, M.D. C. William Simcoe, M.D. 
Henry Hirschman, Richard Troutman, M.D. 
M.D. Robert Welsh, M.D. 
Norman Jaffe, M.D. 


Category | AMA Physician's Recognition Award credits 
will be given. 


¥ Join us in the CITY UNDER GLASS of the Galleria! 
Everything is right here— meeting facilities, two hotels 
(with discounted rates for this meeting), 200 glamorous 
stores, restaurants, entertainment, recreation. The 
nicest thing of all, everything is just an easy stroll 
through the carpeted and covered "streets" of the 
Galleria Mall. Modeled after the Galleria Vittorio Eman- 
uele in Milan, Italy, the Galleria Mall has as much todo 
and see as some big cities. Because that’s what it is—a 
city under glass. 


Following the format established at the previous 
Cataract Congresses, this program will include the 
Faculty Panel, Guest Panel, and Guest Speakers. The 
compact program of short papers and panel discus- 
sions will cover all phases of Cataract Surgery and IOLs 


Conjunctivodacryocystorhinostomy * 
| POT N 


fii 
liii 


Jiii 





Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 


mmmn dimensions. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 

tray protects your tubes as well 

as providing a convenient way of 
Sterilization and handling...with 

enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 


* L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 


Volume 59, No. 5, May, 1965. 


J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Up-To-Date, Aesculapius Publishing Company, 1970. 
L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


Aesculapius Publishing Company, 1976. 


Additional information Available From: 


Weiss Seite Glass Blowing ‘Co 


2025 S.W. BRIGGS COURT e BEAVERTON, OREGON 97009 ¢ (503) 644-3507 
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COHERENT INTRODUCES 


DIOPTRON ULTIMA 


DIAGNOSTIC EYE COMPUTER 


ACCURACY YOU ASKED FOF 


IN THE INSTRUMENT 
=i -2 -DID \ 








= 










NEW... 
DIOPTRON 


Diagnostic Eye Computer oh 





Sn 


DESIGNED FOR THE 
OPHTHALMOLOGIST. Dioptron® 
ULTIMA Diagnostic Eye Computer is 
the world’s most advanced automatic 
refractor because it is designed by 
ophthalmologists for ophthalmologists. 
After years of producing the number 
one best-selling automatic refractor in 
the world, Coherent wanted to make 

it even better for your special needs. To 
achieve this, Coherent asked ophthal- 
mologists what they wanted—what 
additional features and characteristics 
they would like to see in a diagnostic 
eye computer. The result: Dioptron 
ULTIMA—the most advanced auto- 
matic refractor available today. 


INCREASED CONFIDENCE. 
Dioptron ULTIMA Diagnostic Eye Com- 
puter now guarantees the kind of 
performance you said you wanted 

in an automatic refractor— 
unmatched accuracy for both 
routine and pathological 
patients. Aphakic, IOL, 
geriatric and pediatric 
patients are object- 
ively refracted by 
your assistants 
with ease. 
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THE MOST ADVANCED 
TECHNOLOGY FOR 
UNSURPASSED ACCURACY The 
Dioptron ULTIMA features one-button, 
one result performance—completely 
automatic from start to finish for each 
eye measured. At the push of the 
START button, the Dioptron ULTIMA 
takes over completely and auto- 
matically, witout any further interven- 
tion by operator or patient, analyzes, 
calculates, checks its findings, verifies 
its results, and stores the information 
in the computer microprocessor. The 
sophisticated computer program cou- 
pied with carefully designed, clinically 
tested data acquisition techniques, 
yields the single best result. 


EXCLUSIVE FEATURES Retina! 
imaging, binocular stimulus, dynamic 
fogging, and the exclusive PathAlert™ 
System—an early warning system to 
alert you to possible pathology—are 
only some of the exclusive features 
that you will soon find invaluable in 
your practice. 















COHERENT 
NO IN 
AUTOMATED 





REFRACTION 


NOW YOU HAVE A 
CHOICE. You can 
choose the Dioptron® 
Il Diagnostic Eye 
Computer, the best- 
selling automatic 
refractor in the world, 
or the Dioptron 
ULTIMA Diagnostic 
Eye Computer, the 
most advanced auto- 
matic refractor in the 
world. Each instru- 
ment has been de- 
signed to meet spe- 
cific needs of different 
practices. A Coherent 
Representative will 

be glad to discuss the 
differences and pro- 
vide you with the in- 
formation you need 

to determine the most 
cost-effective Eye 
Computer for your 
individual practice. 

To learn more 
about the Dioptron 
ULTIMA Diagnostic Eye Computer and California, Alaska and Hawaii, call 
to learn how its exclusive features collect: 415/858-2250. Or fill in and 
can benefit you and your practice, call mail the coupon below. 

Coherent toll-free: 800/227-1914. In 


€ COHERENT 


Applying advanced technology to medicine 















| lf you would like further information about the Dioptron® ULTIMA Diagnostic Eye Computer, | 
| simply clip this coupon and attach it to your letterhead or prescription sheet. | 
| | would like: Name | 
| c product information Address | 
| | O a Coherent Medical Representative . | 
| | to call on me A P LPEE A AA AEE EE NE S E E | 
| O an opportunity to try the Dioptron 
ae Beis | _ ULTIMA Diagnostic Eye Computer State ———— Zip __— i 
AS Sek nS es S ATY er Ay T eeds are: O immediate O £ Phone _ 
be RPO Oe So REAL sabre Ce KA Saee E BER TEAN AE ef EA } ROUEN ge ee l 
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INTRAOCULAR 
LENSES 


Manufacturers of high quality 
intraocular lenses since 1948 
For further information and 

catalogue please contact our 
manufacturina laboratories at 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815-6 


Telex: (FSI Brighton) 87323 
Commence message 'RAYNEROPT 


[ E ATEN. ithir b 
y dC] 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 











“Doctor I can’t find 
sunglasses dark enough.” 


How many times have you heard Five different modes— light transmis- 
this complaint from your patients sion from 1%—10%—plano only. Case in- 
with...aphakia, uveitis, bullous kera- cluded. Lower transmissions at increased 
topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors 
neal disease, incipient cataract, post- light green, medium amber, amber, 





op intraocular lens implant and all anterior segment surgery. dark grey-green, dark green. 
Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 


OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 
shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below. 


cell carcinoma; pinguecula; skin lesions that respond to actinic rays. | 
OLo in new full size may be worn alone or over most spectacles. Wrap Oo O OLo 
Products, Ltd. 


around side shields and anti-glare frosted brow guard make these sun- 
glasses remarkably comfortable. 







| OLo Products, Inc. 

| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

I Please send me: a sample pair of Sunglasses. I am enclosing $6.00 (professional price) 
l plus $1.00 for postage and handling 

LJ Light Green 10% transmission. LJ Medium Amber 8% transmission 

| 
i 


O Send me detailed Brochure 
Name : Address 


City State Zit 


GED GED CS GEES CS ED ENS CS SE SS SS SS SS SD SD ED GES GS GD GE CS GES GS SS DG Ge ES 





64 AMERICAN JOURNAL OF OPHTHALMOLOGY 


A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 


Outstanding Faculty covers over 10,000 cases of all types of lenses 


FACULTY 
Richard Kratz, M.D. Robert M. Sinskey, M.D. 


Thomas Mazzocco, M.D. Course Director 
Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 3 Fee $850.00 
FOR PERSONALIZED INSTRUCTION ; 
Cancellation Fee: $150.00 


26 Hours CMA-AMA Category | Credit Cavitron Approved 
GUEST FACULTY 


Charley Andrews, M.D.—U.S.A. Michail Krasnov, M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M.D.—U.S.A. 
Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A. l William Vallotton, M.D.—U.S.A. 
William Harris, M.D.—U.S.A. Franco Verzella, M.D.—ltaly 


COURSE INCLUDES 

10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsular, Extracapsular and the latest modifications of the 
‘“PHACOEMULSIFICATION TECHNIQUES”, Secondary implants, Animal surgery using 
‘“‘PHACOEMULSIFIER”’, Patient selection, Pre- and Post-operative care, Post-operative examina- 
tions, “INTRAOCULAR LENS CALCULATION”, Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Apr. 3-5; 
May 15-17; Jun. 12-14; 
Sept. 4-6; Oct. 9-11; Dec. 11-13 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN Ba eae LIONS EYE INSTITUTE 


SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 


Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard è Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
APRIL MAY JUNE SEPTEMBER (OlO80@)=)-1 5: DECEMBER 





NAME en paguan f i 











ADDRESS 











ZIP — = PHONE. 
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UNIVERSAL PERIMETER 


MOST EXACT CENTRAL and/or PERIPHERAL FIELDS 
EXACT RAPID CONFRONTATION and/or PRECISE RECORDING 
KINETIC and/or STATIC 

FOR EVERY PRACTITIONER and/or PARAMEDICS 

FOR SOLO PRACTICE and/or GROUPS or CLINICS 
WHITE or RED 


Fiber optics illuminates the fixation light and target with 60m Lamberts. Target sizes of 
10 , 20°, and 40' are adequate for almost all examinations. 


Central fields made with the Universal Peri- 
meter compare favorably with those of the 
tangent screen because 10' = 3/1000, 20' = 
6/1000, and 40' = 12/1000, and 60 apostilbs 
is the luminance of a dull white object illu- 
minated with 7.5 ft. candles. The 10' white, 
similar to Goldmann III 4 isopter, extends 
almost to the full field. The 10' red shows an 
enlarged blind spot and an isopter similar to 
the Goldmann I-3 and may detect the earliest 
central scotomas. Many find that the central 
fields are easier to take and are more repro- 
ducible than with the tangent screen. Periph- 
eral fields are also easily done with the white 
targets. The clear hemisphere affords constant 
observation; the frosted-a uniform back- 
ground. Only 4 square feet of space required, 
and stand with casters can be adjusted in 
seconds. 





K 


Clear 


Hemisphere 









Universal Perimeter Goldman Perimeter 
E 
l6 yr. old healthy girl Jò yr. old healthy woman 
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#921 Universal Perimeter, complete with fiber optics, 
caps for reducing the target size, Red and Black grease 
pencils, pad of special charts, and stand with casters 
(specify clear or frosted hemisphere) 





#920 Universal Perimeter, without stand for table 


i Frosted Hemisphere 
mounting. 





WRITE TO THE 


GOOD-LITE COMPANY 


7426 Madison St., Forest Park, III. 60130 Phone 312/366-3860, or contact your dealer 
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BY DENNIS D. SHEPARD, MD. FACS 


intraocular 
lens 


Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 
LENSES, plus McINTYRE’S simplified 
EXTRACAPSULAR techniques. 


the 


manual e Where and how to order lenses 





èe Complications and how to treat them 


Simplified lens power calculation 


Implantation instruments 


Intra- and Extracapsular techniques 
e A-Scan Ultrasonography 


è Informed consent forms 


Í 4 \\ 
( SY e Post-op care 
| e a a ¢ FDA & IRC regulations and reporting 
N i \ . . . 
Sacer a \ è Surgical fees and 3rd party billing 
we \ e 464 pages, 1163 references, illustrated 
Pai í \ LN 4 = ae ae å å Ge å Ge ee ee ÅÅÅ ae 6 ee ee ae oe oe ae ae 
=. As . : 
ALPAR DICKERSON KRAFF PEARCE Bernina ow eee 
ANIS DREWS GREENE KRASNOV PROKOP i 
: ; 4 ut iller otreet 
SEALE EIFRIG HEES KWITKO SHEETS — ; Santa Maria, California 93454 USA 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE i i - 
BOYD FECHNER HOFFER LITTLE SHEPARD : 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH | Please send me _______ copies of 4 
BYRON GALIN JAFFE McCANNEL STEIN ithe NEW IOL Manual at $40 each. : 
CHOYCE GILLS JUNGSCHAFFER = McINTYRE STRAATSMA § n . , i 
CLAYMAN GILMORE KEATES MICHELIS TENNANT § Price includes tax and postage/ , 
DARIN GOULD KELMAN OSHER WORST l handling fin U.S.A). Enclose check. ! 


THE NATIONAL EYE INSTITUTE 
and the 


DARTMOUTH-HITCHCOCK MEDICAL CENTER 


present 


A COURSE ON 
CLINICAL VISION RESEARCH: 


EPIDEMIOLOGIC AND BIOSTATISTICAL APPROACHES 
June 23-24, 1980 
Dartmouth College Campus 
Hanover, New Hampshire 


This course is an introduction to contemporary methods and principles of clinical vision research. Topics include: clinical 
research strategies, epidemiologic methods including case-control and cohort studies, clinical trials, and biostatistical 


principles. Many examples from actual studies will be used as a starting point for the discussion of practical problems of 
planning and conducting clinical vision research and methods of analyzing and interpreting the results. 

Continuing Medical Education credit is offered for this course. Enrollment is limited. For additional information write 
to Catherine M. Beinhauer, Office of Continuing Medical Education, Dartmouth-Hitchcock Medical Center, Hanover, 
New Hampshire, 03755. Telephone: 603-643-4000 extension 2492. 


FACULTY 
Carl Kupfer, MD 
Director 
National Eye Institute 
Frederick L. Ferris IIl, MD 
Ophthalmologist, Office of Biometry and Epidemiology 
National Eye Institute 
Matthew D. Davis, MD 
Chairman, Department of Ophthalmology 
University of Wisconsin 


Theodore Colton, Sc.D 

Professor of Biostatistics 

Dartmouth Medical School 

Fred Ederer, MA 

Chief, Office of Biometry and Epidemiology 
National Eye Institute 

Charles H. Hennekens, MD, Dr. PH 
Assistant Professor of Epidemiology 
Harvard Medical School 





Anterior or Posterior Segment Surgery 





OPEN SKY LIMBAL VISC-X MINI VISC-X MICRO VISC-X OPEN SKY 
Your choice Your choice 1 Port System 2 Port System 3 Port System Your choice 
ot tip sizes of tip sizes 1.65 or 2.3 mm 1.65 mm 1mm of tip sizes 


It’s your choice 
with the 


VISC-X 






D - The VISC-X is a revolutionary new concept in systems for anterior- 
Automatic or Manual posterior segment surgery. It permits the surgeon to employ a 
i wide variety of techniques through singular or multiple incisions. 
Suction/Reflux Using the modular building block approach, the surgeon can 
è Micro-Tips: 1 mm create a system customized for present requirements and 
pe s preferences. As needs change, the VISC-X systems may be 
Mini-Tips: 1.65 mm expanded to permit additional techniques and procedures. 


Lentectomy Tips: 2.3 mm 


Your Choice... 


è Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 


è Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 


è Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 


enough for intraocular video display, tapes and films. Flash Autoclavability 


è Hand held quartz infusion or quartz floating contact lenses. 
è Wide choice of probes, cannulas, infusion ports and plugs. 
è 1, 2, or 3 port systems for uni or bimanual techniques 





Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 


e Hooked or straight needles and pics, with or without infusion, individually in its own storage box, or as a system in the special 
for all procedures. see through tray. 
è Automatic suction/reflux achieves instantaneous pressure Cee ee oe a an oe ene N 


equilibrium within the eye. Manual suction if desired. 
[] Please have representative contact me 


The VISC-X is lightweight and modular - assembles in seconds 


, I would like a demonstrati ith taff d 
without tools. Rechargeable battery operation for patient safety. F 0O a ada i 




















Surgery is aided greatly by use of special double lip, self- w (_] Please send more information. 
sharpening cutting tips which exert no traction on tissue or 
vitreous. a ë 
fi Name = Title = i 
Hospital or Clim _— 
a m a ospital or Clime Ẹ 
division of B Address i En fl 
cooper medical t3 i 
devices corp. City — State ae P : 
183 Newbury Street/Danvers, MA 01923/USA W 
Phone 617-774-0415 a 
EE E ta aD AE a a a a ee eo foe a 





NN 13.5 
op RR 14.5 


thrge lens diameéters 


thinner lenses 


better coverage 


greater comfort 


larger optical zone 


See next page for brief summary of prescribing information. 





70 AMERICAN JOURNAL OF OPHTHALMOLOGY 


BAUSCH & LOMB SOFLENS (polymacon) Contact Lenses 


BRIEF SUMMARY (For full prescribing information see package circular.) 
VISION CORRECTION USE 


INDICATIONS: SOFLENS * (polymacon) Contact Lenses are indicated for vision correction use in 
persons with non-diseased eyes and in aphakia CONTRAINDICATIONS: SOFLENS* (polymacon) 
Contact Lenses are contraindicated inthe presence of any active untreated infection or abnormality 
of the anterior segment of the eye with the exception of ametropia and aphakia WARNINGS: 
Abrasions and Infections —If a lens becomes less comfortable than it was when first placed on 
the wearers cornea, the lens should be removed immediately and the wearers eye and the lens 
examined for the possible presence of a foreign body If any eye abrasion. ulceration. irritation or 
infection 1s present. or any abnormal eye condition ıs observed concurrent with lens wear, the lens 
should be removed immediately and a physician consulted Infectious corneal ulcers have been 
reported. usually associated with failure to follow the recommended procedures for care of the 
lenses Aphakic Patients—Aphakic patients should not be fitted with SOFLENS- (polymacon) 
Contact Lenses during the postoperative period until. in the opinion of the surgeon. the eye has 
healed completely Lens Sanitation and Handling — Persons who require only vision correction and 
who would not. or could not. adhere to the recommended daily-sanitary care of SOFLENS 
(polymacon) Contact Lenses or who are unable to place and remove the lenses should not be 
provided with them Failure to follow handling and sanitation instructions could lead to serious eye 
infections which might result in corneal ulcers Malfunction and rusting of the metal interior of the 
BAUSCH & LOMB ™ Disinfecting Unit | (ASEPTOR `) as well as discoloration and cracking of the lens 
case has been reported after varying periods of use If such occurs. appropriate replacement is 
indicated to avoid interference with the disinfection procedure Keep the BAUSCH & LOMB ° 
Disintecting Unit | (ASEPTOR `) clean and dry at all times Medicants and Eye Drops — When the 
lenses are used by persons requiring only vision correction no ophthalmic solutions or medicants 
including conventional (hard) contact lens solutions and eye drops. except BAUSCH & LOMB ™ Lens 
Lubricant should be used by SOFLENS ` (polymacon) Contact Lens wearers prior to placement. or 
while the lens is in place on the eye. Also. no solutions. including conventional (hard) contact lens 
solutions other than daily cleaner, lens lubricant. saline. and the solution made trom the SOFLENS 
Enzymatic Contact Lens Cleaning Tablets are to be used on a SOFLENS © (polymacon) Contact Lens 
when the lens ıs off the eye Wearing Restrictions —SOFLENS (polymacon) Contact Lenses. when 
used only for vision correction, should be removed before sleeping or swimming and in the presence 
of noxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may be restricting 
factors to the wearing of soft contact lenses. PRECAUTIONS: Storage — SOFLENS ` (polymacon) 
Contact Lenses must be stored ONLY in saline solution If left exposed to air the lenses will 
dehydrate. become brittle. and break readily If a lens dehydrates. it should be resoaked in saline 
solution until it returns toits soft. pliable state which may take as long as forty minutes. Fresh saline 
solution must be used DAILY for cleaning. storing. and disinfection of lenses The carrying case must 
be emptied and refilled with fresh saline solution just before disinfecting the lenses. If using 
BAUSCH & LOMB ™ Salt Tablets to make saline solution the solution MUST BE PREPARED FRESH 
DAILY. As this saline ıs not aseptic. it should not be used to clean a lens that is to be replaced 
immediately on the eye. nor should this solution ever be placed in the eye If the patient wishes to 
remove a lens. clean ıt. or wet it and replace it on the eye. the solution in the carrying case should be 
used. as it will have been disinfected. or Preserved Saline Solution may be used. Hygiene — Hands 
must be washed. rinsed thoroughly. and dried with a lint-free towel before handling the lenses 
Cosmetics. lotions, soaps. and creams must not come in contact with the lenses. since eye irritation 
may result. If hair spray ıs used while the lenses are being worn. the eyes must be kept closed until 
the hair spray has settled. Handling —A SOFLENS ` (polymacon) Contact Lens may be damaged by 
nicking or tearing if care is not exercised during placement on or removal from the eye. replacing or 
removing it from the carrying case or in the cleaning process. Lenses must be placed very carefully in 
the carrying case to avoid damaging the edges of the lenses. Disinfecting —Fresh saline solution 
must be used DAILY for cleaning. storing and disinfection of lenses. If using BAUSCH & LOMB” Salt 
Tablets to make saline solution, the solution MUST BE PREPARED FRESH DAILY. After removal from 
the eye. the SOFLENS* (polymacon) Contact Lens must be rubbed gently with Daily Cleaner then 
rinsed with saline solution to remove mucus and film from the lens surface. The BAUSCH & LOMB © 
Lens Carrying Case (LENSGARD'”) must be emptied and refilled with fresh saline solution just 
before disinfecting the lenses. In order to remove protein deposits which may form on the lenses 
wearers should use the SOFLENS ™ Enzymatic Contact Lens Cleaning Tablets according to the 
directions for use which accompany the tablets. To help remove tear residues and mucus as well as 
other deposits that tend to accumulate on the lens surface. patients should use Daily Cleaner 
according to the directions for use which accompany the product. Disinfecting with a BAUSCH & 
LOMB '™ Disinfecting Unit |(ASEPTOR ) or II (ASEPTRON ™) ıs necessary to kill microorganisms Ifa 
BAUSCH & LOMB ™ Disinfecting Unit | (ASEPTOR ) or II (ASEPTRON ™) ıs not available. the lenses 
may be disinfected by boiling them in their carrying case in a pan of water for ten minutes. When this 
boiling method of disinfection ıs used, the lenses can be damaged if the boiling water is allowed to 
completely evaporate The BAUSCH & LOMB ™ Lens Carrying Case (LENSGARD ™) must always be 
24 full of fresh saline solution before disinfecting and must always be tightly closed to prevent 
leakage of the saline from the case and subsequent dehydration of the lenses Fluorescein —Never 
use fluorescein while the patient is wearing the lenses because the lenses will become discolored 
Whenever fluorescein is used, flush the eyes with sterile normal saline solution and wait at least one 
hour before replacing the lenses. Earlier replacement may cause the lenses to absorb residual 
fluorescein. ADVERSE REACTIONS: Serious corneal damage may result from wearing a SOFLENS 
(polymacon) Contact Lens which has been soaked in a conventional contact lens solution Eye 
irritation may occur within a short time after putting on a hypertonic lens Removal of the lens will 
relieve the irritation Alens adheres very rarely to an eye as a result of sleeping with the lens on. or 
wearing a hypotonic lens If a lens adheres for any reason. apply fresh saline and wait until the lens 
moves treely before removing it Clinical studies indicate that corneal edema. as manifested by 
symptoms such as rainbows. halos around lights. or foggy vision. may occur in less than 5% of 
SOFLENS* (polymacon) Contact Lens wearers If these symptoms occur. the lenses should be 
removed and professional consultation obtained Excessive tearing. unusual eye secretions. and 
photophobia are not normal. If these symptoms occur the patient should be examined to determine 
their cause Afaint blue haze. believed to be located in Descemet's membrane. has been reported in 
the Spokane. Washington area As yet. the cause is unknown and the phenomenon has not been 
found elsewhere The wearers report no subjective symptoms and there ıs no detectable effect on 
their visual acuity There have been approximately 29 cases. and in 10 of these patients the blue haze 
has cleared or is in various stages of regression Neovascularization of the cornea has been observed 
in some aphakic patients fitted with the SOFLENS — (polymacon) Contact Lens. which may require 
discontinuation of the lens. Medical consultation should be obtained in such an instance 


October 1979 BAUSCH & LOMB w 


SOFLENS DIVISION 
Rochester, New York 14602 


DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 


SLR. 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
Box 2829 - Zanesville, Ohio 43701 

614/452-4787 


DMV 


INTRAOCULAR LENS 
IMPLANTATION UPDATE 


St. Mary’s Hospital, Montreal 
in cooperation with 
The Canadian Implant Association (CIA) 
Hotel Lowes “La Cite” 
3625 Park Avenue 
Montreal Canada 
Saturday June 21, 1980 


Speakers 


James Aquevella, M.D. ........ Rochester 


Jack Hartstein, M.D. 

Kenneth Barasch, M.D 

Peter Choyce, M.D. ........... London 
Marvin Kwitko, M.D. Montreal 
Stephen Shearing, M.D. ....... Las Vegas 


This seminar will cover the latest advances in lens im- 
plant surgery including lens power calculation, sterility 
and toxicity studies of implant plastics, implant tech- 
niques including angle supported, iris supported and 
capsule supported lenses (Binkhorst, Choyce, Glass, 
Federov, Shearing, etc.). Most of the speakers who 
have been implant surgeons for over a decade will dis- 
cuss indications, surgical techniques and management 
for short and long term complications of the various 
lenses. 
Registration Fee $125.00 (Residents $50.00) 
For information write, 
Marvin L. Kwitko, M.D., Program Chairman 
5591 Cote des Neiges Rd. 
Montreal, Quebec Canada 
H3T 1Y8 





The new alternative 
for extracapsular procedures. 


Cavitron E.I.§™ 


The Cavitron Extraction - Irrigation System 
(E.1.S.), Model 6500, provides the surgeon with 
a reasonably priced instrument for precise control 
over irrigation and aspiration. While not a substi- 
tute for the widely used and clinically proven 
Cavitron/Kelman® Phaco-Emulsifier® aspirator, 
it makes an ideal replacement for push pull 
syringe or squeeze bulb techniques. The Model 
69500 allows an extracapsular procedure to be 
performed with an intact posterior capsule and a 
clean posterior chamber. Applications include 
planned extracapsular cataract extractions 
preceding intraocular lens implants and traumatic 
and congenital cataracts when lens fragmentation 
may not be required. 

The key to the E.1.S. is the 
proven vacuum control system 
developed by Cavitron. During 
the procedure, a sterile irrigating 


fluid is introduced into the anterior chamber 
to replace aspirated fluid and materials. A 
relatively stable pressure is maintained within the 
anterior chamber which provides a safeguard 
against excessive, rapid changes in intraocular 
pressure. The surgeon can select one of twe 


ments. Time spent in the anterior chamber 
is minimal. 
The E.1.S. consists of a portable, 
lightweight console, surgical handpiece 
set and surgeon-controlled footswitch. 
The irrigation/aspiration system employed 
is the same basic design as that used in the 
Cavitron/Kelman Phaco-Emulsifier aspira- 
tor for more than 200,000 surgical cases. 
For more information on the 
“New Alternative’ complete and 
return the coupon below. 


Í j vacuum levels to meet varying require- 


Your work is too important to settle for less. 


CAVITRON SURGICAL SYSTEMS 
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THE FIRST ANNUAL COMBINED ALUMNI MEETING 


THE NEW YORK HOSPITAL 
MANHATTAN EYE, EAR, AND THROAT HOSPITAL 


DEPARTMENT OF OPHTHALMOLOGY 
CORNELL UNIVERSITY MEDICAL COLLEGE 


Thursday, Friday and Saturday, June 5th, 6th and 7th, 1980 


The New York Blood Center 
310 East 67th Street, New York, New York 10021 


HONORED GUESTS: Edward W. D. Norton, M.D. 
Donald M. Shafer, M.D. 

CO-CHAIRMEN: D. Jackson Coleman, M.D. 
Arnold |. Turtz, M.D. 
Lawrence A. Yannuzzi, M.D. 

PROGRAM CHAIRMEN: Frederick A. Jakobiec, M.D. 
William F. Regan, M.D. 


INVITED SPEAKERS INCLUDE: 
George W. Blankenship, M.D. Robert I. Schnipper, M.D. 


Stuart |. Brown, M.D. John H. Sheets, M.D. 

H. MacKenzie Freeman, M.D. Jerry A. Shields, M.D. 

W. Richard Green, M.D. C. William Simcoe, M.D. 
Robert Machemer, M.D. Richard Thoft, M.D. 

David Miller, M.D. Lorenz E. Zimmerman, M.D. 


A. Edward Maumenee, M.D. 
and members of the combined staffs of the Department 


PROGRAM TOPICS: Diagnosis and management of intraocular tumors; corneal, vitreous 
and retinal abnormalities; and complications of intraocular lens implantation. 


REGISTRATION FEE: $225 
$100 (residents and fellows with letter from Chairman of Department) 


FOR ADDITIONAL INFORMATION AND APPLICATION, CONTACT: 
MARY E. SMITH, Course Coordinator, Department of Ophthalmology 
New York Hospital-Cornell Medical Center, 525 East 68th Street 
New York, New York 10021 « (212) 472-4540 


QUALIFIES FOR 16 HOURS CATEGORY | AMA CREDIT 
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oes POLYCON fit? 


ooann Ag 


On any patient needing a rigid lens. 


Patients who have never worn lenses... patients who are tolerating 
compromised vision or annoying discomfort with their current lenses...highly 
astigmatic patients ...aphakic patients...outright hard or soft lens failures... 
all are ideal candidates for POLYCON lenses. 
POLYCON lenses add the important benefits of oxygen permeability to the 
desirable characteristics of PMMA lenses, to provide crisp, clear vision and 
avoid many of the problems associated with lens wear, particularly those due 
to corneal edema such as spectacle blur, limited hours of wear and discomfort. 
That's because POLYCON lenses are made from a material specifically 
designed for contact lenses which contains silicone and methyl methacrylate, 
producing a lens that is thin, stable, durable and wettable...a lens with 
excellent optics which also provides oxygen transmission, virtually 
eliminating corneal edema. 1.2.3 
So you no longer have to choose between clear vision and clear corneas. 
Join the growing number of practitioners who are choosing 


POLYCON lenses, and offer ea 
your patients both. $| SYNTEX | 








SYNTEX OPHTHALMICS. INC 
PHOENIX, ARIZONA 85021 
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PMMA patient, PMMA patient for ® 
complains of 4 years, complains ae eee 
flare, glare and of spectacle blur, | d Ras: Maal” EY 
associated night discomfort; central d 
vision problems. corneal clouding. (g Sess A) CONTACT 
The clear choice in 
rigid lenses 
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Brief Summary 


(For full prescribing information, see package insert.) 


CONTACT 
LENS 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
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The exfoliation syndrome is character- 
ized by the presence of light gray or white 
flakes clinically most noticeable on the 
pupillary margin and the anterior lens 
capsule, but also present on both surfaces 
of the iris, the zonules, ciliary body, hya- 
loid, trabecular meshwork, and endothe- 
lial surface of the cornea.1~!! The condi- 
tion is often associated with glaucoma, 
and the characteristics of this association 
have been extensively studied.!2~18 How- 
ever, apart from the early report of Gradle 
and Sugar !° in 1940, the only large study 
of exfoliation glaucoma in the United 
States has been by Layden and Shaffer.’ 
One remarkable aspect of this latter study 
was a statement that 93% of the patients 
who had monocular exfoliation required 
antiglaucoma treatment in both eyes. This 
indicates a high prevalence of abnormally 
high intraocular pressure in the fellow 
eyes, in which exfoliation had not been 
detected, and this has led to some specu- 
lation that the development of exfoliation 
glaucoma might commonly require the 
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Epstein). Dr. Roth was a Heed Foundation Fellow 
(1977-1978). 
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coexistence of primary open-angle glau- 
coma. 

We re-examined this point by review- 
ing the records of a group of patients 
followed up at the Massachusetts Eye and 
Ear Infirmary Glaucoma Service with ex- 
foliation syndrome. We have also identi- 
fied factors that might be tested in the 
future in prospective studies as possible 
prognostic indicators. 


SUBJECTS AND METHODS 


We reviewed the records of 74 patients 
routinely recorded in 1977 as having ex- 
foliation syndrome in one or both eyes. 
The recorded examinations included slit- 
lamp examination with pupils dilated, 
Koeppe gonioscopy, optic disk drawings 
or photographs, and visual fields. The 
diagnosis of exfoliation was made by the 
observation of the characteristic flakes on 
the lens, iris, or zonules. 

Glaucoma was defined, for purposes of 
this study, as the occurrence of intraocu- 
lar pressures of 24 mm Hg or higher on at 
least two occasions, not necessarily ac- 
companied by glaucomatous cupping of 
the disk or visual field loss. Clinically 
significant cataracts were those that de- 
creased best corrected visual acuity to 


6/18 (20/60) or less. 


RESULTS 


The patients identified as having exfoli- 
ation syndrome in the given time period 
represented 12% of the current Glaucoma 
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Clinic population. There were 38 men 
and 36 women; the average age was 73 
years (range, 53 to 85 years) when exfolia- 
tion was first noted. Twenty-eight pa- 
tients (39%) had bilateral exfoliation syn- 
drome when the condition was first diag- 
nosed. The other 46 patients at first had 
unilateral exfoliation; but in six of these 
patients, the exfoliation had become bi- 
lateral after six months to 16 years. At the 
time of review there were 40 unilatera! 
and 34 bilateral cases. 

Among the 40 patients with unilateral 
exfoliation syndrome, eight (20%) had 
bilateral glaucoma, 25 (62%) had glauco- 
ma only in the eye with exfoliation, and 
six (15%) had no evidence of glaucoma in 
either eye (Table 1). One patient had 
unilateral exfoliation and glaucoma and 
contralateral neovascular glaucoma with- 
out exfoliation. No patient with unilateral 
exfoliation had glaucoma only in the con- 
tralateral eye. In six of the eight patients 
with unilateral exfoliation but bilateral 
glaucoma, the glaucoma was more severe 
and difficult to control in the eye with 
exfoliation. 

Among the 34 patients with bilateral 
exfoliation syndrome, 22 (66%) had bilat- 
eral glaucoma, eight (23%) had unilateral 
glaucoma, and four (12%) had no glauco- 
ma (Table 2): Six patients with bilateral 
exfoliation syndrome at the time of re- 
view formerly had had unilateral exfolia- 
tion that became bilateral. Four of these 
patients had a history of bilateral glauco- 
ma before developing the exfoliation syn- 
drome in the second eye. No change in 


TABLE 1 
UNILATERAL EXFOLIATION 


Condition No. of Patients 
Bilateral glaucoma 8 
Unilateral glaucoma 25 
Contralateral glaucoma, only 0 
No glaucoma 6 
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TABLE 2 
BILATERAL EXFOLIATION 


Condition No. of Patients 
Bilateral glaucoma 25 
Unilateral glaucoma 
No glaucoma 


A CO bo 


the severity of the glaucoma was noted 
when exfoliation was detected in the sec- 
ond eye. Two of the patients who earlier 
had unilateral exfoliation that later be- 
came bilateral, had glaucoma only in the 
eye in which the exfoliation was first 
observed. 

In the eyes with exfoliation and glauco- 
ma, more than normal pigmentation of 
the trabecular meshwork was a common 
finding. Among the 40 patients with uni- 
lateral exfoliation syndrome, 19 (47%) 
had greater pigmentation in the eye with 
exfoliation. Among the 25 patients with 
unilateral exfoliation and unilateral glau- 
coma, 13 (52%) had greater pigmentation 
in the affected eye. The fellow eyes al- 
ways had equal or less pigmentation. In 
cases of bilateral exfoliation and unilater- 
al glaucoma, four of eight patients had 
significantly greater amounts of pigment 
in the eye with glaucoma, whereas in the 
remaining four the amount of pigment in 
the trabecular meshwork was equal in the 
two eyes. 

Three patients had acute angle-closure 
glaucoma at the time of initial examina- 
tion. All three had both exfoliation and 
cataract in the affected eye. Several pa- 
tients with exfoliation were noted to have 
pigment particles?®?!_ in the anterior 
chamber when the pupils were dilated 
with phenylephrine. 

Cataracts were frequently found in our 
patients with exfoliation syndrome. Al- 
though age, therapy, and surgery cloud 
the analysis, 40% of those with monocu- 
lar exfoliation in our series had cataract 
in that eye sufficient to reduce visual 
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TABLE 3 
UNILATERAL EXFOLIATION AND CATARACTS 


Condition No. of Patients 
Cataract, exfoliative eye only 16 
Cataract, both eyes 0 
Cataract, other eye only 2 
No clinical cataract 22 


acuity, as compared to 5% in the other eye 
(Table 3). Of the 34 patients with bilateral 
exfoliation syndrome, 14 (42%) had ap- 
preciable cataracts, which were bilateral 
in nine (27%). 

The effect of cataract extraction on 
intraocular pressure in eyes with both 
exfoliation syndrome and glaucoma was 
evaluated in nine eyes of seven patients. 
None showed lasting reduction of pres- 
sure attributable to the operation. 


DISCUSSION 


Retrospective analysis of the records of 
patients with exfoliation syndrome in this 
clinic shows similarities to previously 
published analyses from other parts of the 
world. Thus age, sex, incidence of glauco- 
ma and cataract, and effects of cataract 
surgery are similar to those of Scandina- 
vian and American studies. The preva- 
lence of unilateral and bilateral exfolia- 
tion is in agreement with the studies from 
Scandinavia. We calculated 13% of the 
patients with unilateral exfoliation later 
developed exfoliation in the fellow eye, as 
compared to 15% in Layden and Shaffer’s 
series.? However, this phenomenon ap- 
pears to have been more common in Scan- 
dinavian populations. 1314 We found 40% 
of the affected eyes with exfoliation to 
have appreciable cataracts, as compared 
to 46% in Layden and Shaffer's cases.’ 

One significant difference between our 
study and that of Layden and Shaffer? is 
that, contrary to their experience, we 
found evidence of glaucoma to be uncom- 
mon in fellow eyes of patients with uni- 
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lateral exfoliation. This difference is not 
the result of differences in criteria for 
glaucoma, because our criteria for diag- 
nosis of glaucoma were actually much 
less rigid than theirs. The reason for this 
difference is not clear, but it is note- 
worthy that the prevalence of unilateral 
exfoliation as compared to bilateral 
exfoliation was considerably higher in 
their series than in most published 
series, !0:12~14-22.23 or in our own. Because 
many of Layden and Shaffer's patients 
were receiving intensive treatment with 
miotics, some cases of bilateral exfolia- 
tion may have gone undetected because 
of difficulty in obtaining adequate pupil- 
lary dilation. 

Our observation is that in cases of uni- 
lateral exfoliation and glaucoma in the 
same eye, it is uncommon to have evi- 
dence of glaucoma in the contralateral 
eye. There is evidence of bilateral glauco- 
ma in only 24% of patients with unilateral 
exfoliation and ipsilateral glaucoma in 
our series. This suggests that the exfolia- 
tion syndrome is in most cases the cause 
of the glaucoma, and that this is generally 
a true secondary open-angle glaucoma. 

Further supporting this implication for 
a primary role of exfoliation in causing 
glaucoma are the results of corticosterioid 
testing?4?5 and cycloscopy.?® Corticoste- 
roid testing has indicated that primary 
open-angle glaucoma and exfoliation 
glaucoma are separate disease processes. 
Cycloscopy?® in cases of overt unilateral 
exfoliation frequently has indicated the 
presence of unsuspected early exfoliation 
in the fellow eye, thus possibly explain- 
ing many cases of bilateral glaucoma. 

Because the exfoliation process occurs 
at many intraocular sites, the associated 
glaucoma might be the result of a primary 
exfoliation process in the trabecular 
meshwork,® rather than the result of sec- 
ondary obstruction by pigment or exfolia- 
tive material deposited from the aqueous. 

Whether pigment deposition is a pri- 
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mary or secondary factor in the develop- 
ment of exfoliation glaucoma, our study, 
in agreement with others previously pub- 
lished,™!%12 suggests that such trabecular 
pigmentation may be a prognostic factor 
relating to the occurrence of glaucoma. 
In a brief study Horven?? observed a 
28% incidence of exfoliation in patients 
with glaucoma in our institution. Our 
calculated incidence of 12% in this larger 
study, although lower than in Horven’s, is 
still significant because of its relatively 
high frequency. We agree with other in- 
vestigators that exfoliation syndrome is 
often undetected but is an important 
cause of open-angle glaucoma. A better 
understanding of its pathogenesis may 
offer significant insight into mechanisms 
of obstruction in other glaucomatous dis- 
ease of the aqueous outflow pathways. 


SUMMARY 


We reviewed the records of 74 patients 
with exfoliation syndrome. Patients with 
exfoliation syndrome represented 12% of 
the current Glaucoma Clinic population. 
There were 40 unilateral and 34 bilateral 
cases. Thirteen percent of the patients 
who originally had unilateral exfoliation 
later developed exfoliation in the fellow 
eye. Forty percent of the affected eyes 
with exfoliation had appreciable cata- 
racts. 

Evidence for bilateral glaucoma was 
present in only 22% of the patients with 
unilateral exfoliation (and ipsilateral glau- 
coma). The evidence suggests that the 
exfoliation syndrome is, in most cases, the 
cause of the glaucoma, and that this is 
generally a true secondary open-angle 
glaucoma. Trabecular pigmentation may 
be a prognostic factor relating to the oc- 
currence of glaucoma. 
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ACID PHOSPHATASE IN EYES WITH PSEUDOEXFOLIATION 
K. MIZUNO, M.D., S. HARA, M.D., S. ISHIGURO, PH.D., AND Y. TAKEI, M.D. 


Sendai, Japan 


Early description by Vogt! indicated 
that pseudoexfoliation was caused by the 
separation and exfoliation of the pericap- 
sular membrane. A similar mechanism 
involving the zonular lamella has been 
proposed by Gifford? and Sugar.? In con- 
trast, Bussaca’s* histologic study did not 
reveal any evidence of capsular dehis- 
cence, which led to the interpretation that 
it is a deposition of an unidentified mate- 
rial of unknown origin. To reconcile these 
somewhat disparate opinions and to dis- 
tinguish the disorder from thermal ex- 
foliation of the lens capsule, the term 
pseudoexfoliation was introduced by 
Dvorak-Theobald.® 

Recent transmission and scanning elec- 
tron microscopic studies have showed 
that a true shedding of the superficial 
capsule may indeed occur.®7 Other elec- 
tron microscopic studies of the pseudo- 
exfoliative materials reveal important 
features such as the presence of cell 
organelles,” lysosomal vacuoles,® and 
lysosomes? scattered within pseudoexfoli- 
ative fibrils. Takei and Mizuno® noticed 
abnormal increases in the number of lyso- 
somes in the iris and ciliary body, and 
Dark, Streeten, and Cornwall’ proposed 
the lysosomal role on the formation of the 
pseudoextfoliative material. 

In this study, we examined the correla- 
tion between pseudoexfoliation and acid 
phosphatase, a marker enzyme of the 
lysosomal enzymes, by using histochemi- 
cal and biochemical methods. 
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MATERIAL AND METHODS 


Histochemistry of acid phosphatase— 
Seven cataractous lenses and seven irises 
were used in the histochemical study of 
acid phosphatase. All were initially exam- 
ined by slit-lamp biomicroscopy after 
mydriasis. Five of the lenses and irises 
were obtained from five patients with 
pseudoexfoliation who had normal in- 
traocular pressure. Two control lenses 
and an iris were obtained from two pa- 
tients with senile cataract. Lenses were 
extracted intracapsularly by cryosurgery 
without enzymatic zonulolysis. Irises 
were obtained by peripheral iridectomy. 
They were fixed for 30 minutes in cold 
2.5% glutaraldehyde in 0.1M cacodylate 
buffer (pH 6.8) immediately after extrac- 
tion, and rinsed with several changes of 
the same buffer containing 0.33M su- 
crose. 

For en bloc staining, the lenses with 
pseudoexfoliation and senile cataract 
were cut sagittally in half with a razor 
blade: one half was used for en bloc 
histochemical examination for acid phos- 
phatase activity, after being incubated in 
B-glycerophosphate as substrate at 37°C 
and pH 5.0 for 30 minutes using Gomori's 
method.!® A control specimen was incu- 
bated in the reaction medium without the 
substrate. After the incubation, a semicir- 
cular incision was made along the post- 
equatorial region under the dissecting 
microscope, and the posterior capsule, 
nucleus, and most of the cortex were dis- 
carded. The remaining half cup, which 
consisted of the equator, anterior capsule, 
epithelium, and superficial cortex, was 
mounted with glycerine jelly on a glass 
slide after several cuts at its equator. 

For histochemistry of acid phosphatase 
by light microscopy, the lens and iris 
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were fixed and washed as previously de- 
scribed. The lens was cut in half, and the 
nucleus was discarded. The materials 
were mounted in Tissue-Tek II O.C.T. 
compound, and sagittal sections of 8 um 
thickness were made on a cryostat at 
—25°C. Sections from each specimen 
were incubated for acid phosphatase ac- 
tivity by using B-glycerophosphate as 
substrate at 37°C and pH 5.0 for 30 min- 
utes using Gomori’ method.!® Control 
sections were incubated in the reaction 
medium without the substrate. 

For electron microscopic histochemis- 
try of acid phosphatase, the method of 
Miller and Palade!! was used. After 30 
minutes of prefixation in buffered glu- 
taraldehyde solution, the lens was cut 
into several pieces through the polar axis, 
and the nucleus and most of the cortex 
were discarded. The material was then 
washed several times with cold 0.1M 
cacodylate buffer (pH 6.8) containing 
0.33M sucrose. The pieces were further 
cut sagittally with a razor blade into slices 
approximately 10 pm thick. The speci- 
mens were incubated for 30 minutes at 
20°C in Gomori's medium.!® Before each 
experiment, the medium was freshly pre- 
pared by dissolving 0.12 g of lead nitrate 
in 100 ml of 0.05M sodium acetate buffer 
(pH 5.0) containing 7.5% of sucrose 
(0.22M) and then slowly adding 10 ml of 
3% of B-glycerophosphate. Before use, 
the mixture was warmed at 60°C for one 
hour, cooled to room temperature, and 
filtered to eliminate the slight precipitate. 
After incubation, the materials were 
washed twice for one minute in a cold 
0.05M sodium acetate buffer (pH _ 5.0) 
containing 7.5% sucrose, and postfixed in 
1% buffered osmium tetroxide at 0°C for 
one hour. The materials were dehydrated 
in graded ethanol, cleared in propylene 
oxide, and embedded in Epon or Spurr. 
Most of the materials were then oriented 
and sagittal sections were obtained. Ul- 
trathin sections were collected on grids, 
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stained with uranyl acetate and lead ni- 
trate, and examined on an electron micro- 
scope. Controls were run by omitting the 
substrate from, or by adding 0.01M sodi- 
um fluoride to the incubation medium. 
Some of the ultrathin sections were ob- 
served on the electron microscope with- 
out any electron staining. 

Biochemical analysis of acid phospha- 
tase in aqueous humor—To assay the ac- 
tivity of acid phosphatase in the aqueous 
humor, seven eyes with pseudoexfoliation, 
from patients ranging in age from 65 to 72 
years, were selected. As a control group, 
five eyes of patients with senile cataract 
but without pseudoexfoliation, ranging in 
age from 61 to 75 years, were used. They 
were examined routinely including slit- 
lamp biomicroscopy to exclude other 
complications. Approximately 0.2 ml of 
the aqueous humor was aspirated with a 
26-gauge needle and a microsyringe. The 
aqueous was stored in a freezer until 
used; 0.1 ml of the aqueous humor with 
0.01 ml of 1% of Triton X-100 was incu- 
bated in a total volume of 1.0 ml for 20 
minutes at 37°C adding 0.1 ml of 1M 
citrate-sodium citrate buffer at pH 4.5 
with 0.2 ml of 50 mM of p-nitrophenyl 
phosphate as substrate and 0.6 ml of 
distilled water. The reaction was stopped 
by adding 10% trichloroacetic acid. After 
centrifugation, 3.0 ml of 0.5N sodium 
hydrochloride was added to 1.0 ml of 
fhe supernatant. The resulting concen- 
tration of p-nitrophenol separated was 
estimated spectrophotometrically in an 
alkali-solution at 420 nm by using a spec- 
trophotometer.?! 


RESULTS 


Histochemical examination for acid 
phosphatase—Examination of the flat 
preparation of the anterior superficial lens 
of pseudoexfoliation revealed that amor- 
phous flecks of lead phosphate, showing 
either strong or moderate activity for acid 
phosphatase, were deposited in the pe- 
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Fig. 1 (Mizuno and associates). Light microscopic 
histochemistry for acid phosphatase of flat prepara- 
tion of the lens capsule with pseudoexfoliation. 
Note reaction product in peripheral zone (x 1,000). 


ripheral zone on the lens surface (Fig. 1). 
However, no appreciable reaction prod- 
ucts were encountered in the central disk. 

Histochemistry for acid phosphatase in 
cryostat sections of the peripheral zone 
also revealed conspicuous activity of the 
enzyme in the mass of pseudoexfoliative 
material lying on the lens capsule (Fig. 2), 
whereas only a few reaction products 
appeared in the central disk. Lead precip- 
itate was also found dispersed within the 
pseudoexfoliative material attached to the 
posterior surface of the iris (Fig. 3). In 
control preparations, no deposits of lead 
precipitate were observed on the surface 
of the lens capsule. 

Electron microscopic observation of 
the iris and lens capsule of eyes with 
pseudoexfoliation revealed an extraordi- 
nary variety in localization and intensity 
of acid phosphatase reaction (lead phos- 
phate). There were two types of iris pig- 
ment epithelial cells on the iris. The first 
type consisted of cells of which the cell 
membrane facing the posterior chamber 
was well preserved and continuous, 
though disorganization of endoplasmic 
reticulum and vacuolization had already 
taken place in the cytoplasm. In these 
cells, reaction products of acid phospha- 
tase appeared sharply localized in a num- 


Fig. 2 (Mizuno and associates). Light microscopic 
histochemistry for acid phosphatase of the lens with 
pseudoexfoliation. Reaction product is intermingled 
with pseudoexfoliative materials in peripheral zone 
(2,000). 


ber of phagolysosome concentrated in the 
posterior part of the cell. Consequently, 
pseudoexfoliative fibrils adjacent to the 
cell rarely contained acid phosphatase 
positive products (Fig. 4). The second 
type consisted of the pigment epithelial 
cells of which the cell membrane facing 
the posterior chamber had partially disap- 
peared and was discontinuous, and a 
number of vacuoles increased in the cyto- 
plasm. The reaction products were scat- 
tered in and out of the cells. Additionally, 





Fig. 3 (Mizuno and associates). Light microscopic 
histochemistry for acid phosphatase of the iris of 
patient with pseudoexfoliation. Reaction product is 
dispersed within pseudoexfoliative materials that 
are attached to the posterior surface of the iris 
(x 1,000). 
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Fig. 4 (Mizuno and associates). Electron microscopic histochemistry for acid phosphatase of the iris with 
pseudoexfoliation. Lead precipitate is seen in a phagolysosome (P) concentrated in the posterior half of 
cytoplasm. Cell membrane is well preserved to prevent dispersion of acid phosphatase positive particles into 


pseudoexfoliative fibrils (PE) (x6,600). 


the limiting membrane of phagolysosome 
in the cells also became obscure in part, 
and particles of lead phosphate were like- 
ly to be released from it, intermingling 
with pseudoexfoliative fibrils adjacent to 
the cells (Fig. 5). 

The distribution of acid phosphatase 
positive precipitates in the lens capsule of 
pseudoexfoliation differed significantly 
between the central disk and peripheral 
zone. In the central disk, only occasional- 
ly a slight precipitate formed in pseudo- 
exfoliative fibrils surrounding melanin 
containing phagolysosome, whereas other 
pseudoexfoliative fibrils rarely contained 
the precipitates (Fig. 6). The peripheral 
zone frequently adhered to the posterior 
surface of the pigment epithelial cell, 
resulting in pigmented pseudoexfoliative 


material on the extracted lens. In such 
cases, fine dense precipitates appeared 
within pseudoexfoliative fibrils that firm- 
ly adhered to the group of pigment gran- 
ules separated from the iris pigment epi- 
thelium. The precipitates also appeared 
in and out of phagolysosome that was 
possibly separated from the pigment epi- 
thelial cells. However, acid phosphatase 
positive precipitates were rarely seen in 
pseudoexfoliative fibrils distant from the 
pigment granules (Fig. 7). In the periph- 
eral zone of another case of pseudoexfoli- 
ation, the product of acid phosphatase 
reaction mainly appeared in a large aggre- 
gate within phagolysosome on the lens 
capsule. The dispersed product also ap- 
peared within pseudoexfoliative fibrils 
and pigment granules that were closely 
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Fig. 5 (Mizuno and associates). Electron microscopic histochemistry for acid phos- 
phatase of the iris with pseudoexfoliation. Lead phosphate is seen in and out of 
phagolysosome (P) of which limiting membrane is ruptured, so that it intermingled with 


pseudoexfoliative fibrils (PE) (6,600). 


attached to the lens capsule. These situa- 
tions were clearly proven in electron mi- 
croscopy processed without any counter- 
staining (Fig. 8). 

In specimens of normal subjects, the 
acid phosphatase positive product was 
limited to a small number of lysosomes in 
the iris pigment epithelium and lens epi- 
thelium. In controls that omitted the sub- 


strate from the medium or which added 
sodium fluoride to the medium, either 
none or a significantly reduced number of 
lead phosphate precipitates were found. 

Biochemistry of acid phosphatase— 
The activity in the 
humor was expressed as the amount of 


enzyme aqueous 


p-nitrophenol released in 0.1 ml of the 
aqueous humor with incubation for 60 
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Fig. 6 (Mizuno and associates). Electron micro- 
scopic histochemistry for acid phosphatase of the 
central disk of the lens with pseudoexfoliation. Lead 
phosphate slightly precipitates within pseudoexfoli- 
ative fibrils (PE) around melanin containing phago- 
lysosome (P) (x30,000). 


minutes at 37°C. The average value of 
seven eyes with pseudoexfoliation was 
127 + 49.6 pg/ml (mean + S.D.), whereas 
that of five eyes with senile cataract was 
38.4 + 4.8 ug/ml (Table). The latter is 
considered to be within the error of mea- 
surement. Thus, the acid phosphatase ac- 
tivity was significantly higher (P < .005) 
in the aqueous humor of eyes with pseu- 
doexfoliation. 


DISCUSSION 


Our histochemical and biochemical ob- 
servations have shown the presence of 
acid phosphatase, a marker enzyme of 
lysosomal enzymes, in the pseudoex- 
foliative material of the lens capsule and 
iris, and in the aqueous humor of patients 
with pseudoexfoliation. These observa- 
tions, in part, support the previous study? 
in which we predicted from electron mi- 
croscopic observations that the original 
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site of pseudoexfoliation might be in the 
iris, ciliary process, and zonule, and that 
lysosomes might account for the patho- 
genesis of pseudoexfoliative disease. 

Lysosomal enzymes have an important 
extracellular as well as intracellular role 
in the digestion of macromolecules. The 
high activity of lysosomal enzymes such 
as acid phosphatase, B-glucuronidase,!? 
cathepsin B,!3 cathepsin D,!4 and acid 
lipase! have been detected in the iris and 
ciliary body of the bovine eye, but not in 
the aqueous humor. It is assumed that 
lysosomal enzymes are barely detectable 
in the aqueous humor under normal con- 
ditions even in cataractous eyes. Under 
some pathologic conditions, such as 
pseudoexfoliation, it is not unreasonable 
to assume that lysosomal enzymes may 
appear in the aqueous humor. 

A significant increase in acid phospha- 
tase in the aqueous humor of eyes with 
pseudoexfoliation is of interest when con- 
sidering that the pseudoexfoliative mate- 
rial attaches to the surfaces that are facing 
the aqueous humor; Davenger!6 found it 
attached to the iris, to the ridge of the 
ciliary processes, to the zonules, and 
along the radial strips on the anterior 
hyaloid surface. 

With reference to the release of acid 
phosphatase from the iris and ciliary 
body into the aqueous humor, separation 
of lysosomes from the epithelial cells is 
suggested. The present electron micro- 
scopic histochemical study has shown 
acid phosphatase activity not only in 
phagolysosome but also within pseudo- 
exfoliative fibrils. Additionally, the fre- 
quency of reactive sites and intensity of 
reaction of acid phosphatase is likely 
more significant in the following: (1) 
pseudoexfoliative fibrils nearer to the dis- 
organized pigment epithelial cell of the 
iris, and (2) pseudoexfoliative fibrils 
nearer to the ruptured phagolysosome 
whether it is in or out of the pigment 
epithelium. Thus, there is a definite asso- 
ciation between lead phosphate over 
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Fig. 7 (Mizuno and associates). Electron microscopic histochemistry for acid phosphatase of the lens with 
pseudoexfoliation. Lead phosphate is seen in pseudoexfoliative fibrils (PE) near pigment granules and 
broken phagolysosome (P) separated (6,600). 
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Fig. 8 (Mizuno and associates). Electron microscopie histochemistry for acid phosphatase of the lens with 
pseudoexfoliation without counterstaining. Lead phosphate is aggregated in phagolysosome (P) and 
dispersed within pseudoexfoliative fibrils (PE) (x 20,000). 
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TABLE 


ACID PHOSPHATASE ACTIVITY IN AQUEOUS HUMOR 
WITH AND WITHOUT PSEUDOEXFOLIATION* 


ug p-Nitrophenol Released/ 
60 min 37°C/ml 


Case 
No. PE Disease Control 
l 240 36 
2 108 36 
3 96 36 
4 120 36 
5 96 48 
6 144 s=; 
7 84 _ 
Mean + S.D. 127 + 49.6 38.4+ 4.8 


*PE designates pseudoexfoliation. 


pseudoexfoliative fibrils and disorganiza- 
tion of the pigment epithelium and 
phagolysosome. The same lysosome and 
lysosome-like vacuoles were frequently 
found in the other parts of the ante- 
rior segment in eyes with pseudoexfolia- 
tion.®-9:16-17 Therefore, the lysosomal lim- 
iting membrane in the pigment epithelium 
of the iris or ciliary body, or both, may 
be broken down in pseudoexfoliation, 
consequently releasing acid phosphatase 
into the aqueous humor. However, we do 
not know whether or not the atrophic proc- 
ess of the pigment epithelium in the iris 
and ciliary body is the primary or second- 
ary event of pseudoexfoliation. However, 
a lysosomal enzyme may be directly or 
indirectly involved with some particular 
pathologic processes of this disorder. 


SUMMARY 


We studied the activity of acid phos- 
phatase in the anterior segment of the eye 
with pseudoexfoliation histochemically 
and biochemically. Light and electron 
microscopic histochemistry revealed lead 
precipitates indicating acid phosphatase 
activity in pseudoexfoliative materials. 
Biochemical assay for acid phosphatase 
was significantly higher in the aqueous 
humor of eyes with pseudoexfoliation 
than in that of cataractous eyes without 
pseudoex foliation. 
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ULTRASONICALLY ACCELERATED RESORPTION 
OF VITREOUS MEMBRANES 


D. JACKSON COLEMAN, M.D., FREDERIC L. Lizzi, D. ENG. SC., 
ALY A. M. EL-MOFTY, M.D., JACK DRILLER, M.S., 
AND LOUISE A. FRANZEN, B.A. 
New York, New York 


In the management of vitreous hemor- 
rhage the removal of blood elements and 
the disruption of physical bonds between 
the vitreous and retina have been benefi- 
cial not only in clearing opacities that 
reduce vision, but also in interrupting the 
sequence of disease that produces retinal 
destruction and detachment.! At pres- 
ent, means of accomplishing the removal 
of these blood elements and the interrup- 
tion of physical attachments are limited to 
surgical methods or enzymatic therapy as 
there is no accepted systemic or other 
noninvasive technique to produce the de- 
sired changes. High intensity ultrasound, 
which can be focused selectively within 
the eye, is a promising modality for treat- 
ing intravitreal substances that threaten 
vision. 

The clinical applications of ultrasound 
in ophthalmology have thus far been con- 
fined to diagnostic visualization systems 
for conveying anatomic information. At 
the low intensities used for diagnosis, no 
known alterations occur in tissue struc- 
ture.®4 At high intensities, ultrasound can 
be used to actively modify tissue struc- 
tures. High-frequency ultrasound can be 
focused to submillimeter spot sizes and 
delivered to sites inaccessible to other 
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therapeutic modalities such as intense 
light. It thus offers exciting, often unique, 
opportunities for noninvasive treatment 
of a variety of ocular and orbital condi- 
tions. We have previously examined sev- 
eral applications such as the induction of 
controlled chorioretinal lesions and have 
provided the data base needed to avoid 
deleterious side-effects such as cataract- 
ogenesis.> § 

Vitreous hemorrhage followed by 
membrane formation is a primary cause 
of blindness and results most commonly 
from diabetes and trauma. Diabetic reti- 
nopathy is one of the leading causes of 
blindness in the United States. The se- 
quence from vitreous hemorrhage to reti- 
nal detachment and proliferative disease 
has therefore been the subject of intensive 
research and experimentation. Despite ex- 
tensive studies of the relationship be- 
tween hemorrhage (blood elements) in 
the vitreous, and vitreoretinal toxicity and 
progressive retinal disease (pioneered by 
Cibis!°), neither is the progression fully 
understood, nor is the disruption easily 
accomplished. 

Until recently, opacities and disease of 
the vitreous body, despite their serious 
effects on vision and even the health of 
the eye, could not be therapeutically al- 
tered. The clinical advance of vitrectomy 
has improved the poor prognosis for vit- 
reous disease, and has led to a widespread 
use of such surgery to correct many vitre- 
ous abnormalities. Vitrectomy, however, 
is a serious assault on the eye, associ- 
ated with significant risks.1! These risks 
include iatrogenic retinal detachment, 
repeated hemorrhages, corneal decom- 
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pensation, cataracts, neovascularization, 
glaucoma, and phototoxicity.!2!3 Addi- 
tionally, purely technical limitations of 
the procedure itself may preclude the 
desired beneficial results. Other thera- 
peutic procedures (for example, injection 
of specific enzymes) are limited to specif- 
ic vitreous abnormalities and are fre- 
quently not fully effective. Moreover, vit- 
rectomy or other therapeutic procedures 
are generally delayed to permit natural 
resorption processes to begin. During 
this waiting period, other degenerative 
changes may occur. For example, a vitre- 
ous hemorrhage may cause vitreous trac- 
tion membranes to form?!* or exudates 
occurring after uveitis may promote peri- 
retinal proliferation. 

We describe a series of in vivo experi- 
ments that show the clinical potential of 
intense ultrasound as a noninvasive, pre- 
cisely controlled means of accelerating 
the resorption of vitreous membranes 
which thereby halts the progression to- 
ward retinal detachment. This evaluation 
was made possible by the development of 
a model for the production of experimen- 
tal vitreous membranes. 


MATERIAL AND METHODS 


Insonification system—The system for 
delivering calibrated exposures of fo- 
cused, high-intensity ultrasound to con- 
fined regions of the rabbit eye was de- 
scribed in a previous report.8 In the 
present study, this system was used, but 
the therapeutic transducer had a different 
configuration. A central circular aperture 
was cut in the transducer that was fabri- 
cated from a spherically curved segment 
of ceramic material. The central aperture 
housed a focused diagnostic transducer 
that can be used for aiming the therapeu- 
tic beam (Fig. 1). Acoustic coupling be- 
tween the eye and the transducer was 
supplied by degassed, distilled water 
contained in the conical housing seen in 
Figure 1. Pilot experiments in the rabbit 
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Fig. 1 (Coleman and associates). The transducer 
assembly with therapeutic transducer installed. The 
Lucite cone holds degassed water that provides a 
low-loss path between the transducer and the eye. 


eye showed that vitreous membranes 
could be imaged with the central 10-M Hz 
transducer operated in the diagnostic, 
pulse-echo mode. Alignment fixtures on 
the transducer assembly can be used to 
adjust the relative orientations of the two 
transducers such that their beams are col- 
linear and confocal. 

The therapeutic transducer was used in 
all procedures described in this report 
even though the diagnostic system was 
not fully operational. The presence of the 
central aperture in the therapeutic trans- 
ducer alters the generated beam pattern to 
some degree. Schlieren photography 
studies showed the beam produced by 
this transducer that was operated at a 
frequency of 9.72 MHz. The beam shape 
was in excellent agreement with theoreti- 
cal predictions for a focused annular 
transducer whose inner diameter (20 mm) 
is half of its outer diameter (40 mm). 
Theory predicts an elevation of side-lobe 
intensities and a narrowing of the main 
lobe of the beam.!* In the present case, 
the focal spot size (at the 3-dB or half- 
power points) was 0.35 mm. The trans- 
ducer was capable of generating focal 
spot intensities exceeding 1,000 W/cm?. 

The therapeutic transducer was used to 
generate both continuous wave and 
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pulsed ultrasound. Intensity levels were 
determined by radiation-force methods 
and beam-profile information. In specify- 
ing intensities, this report refers to the 
spatially averaged intensity generated 
within the 3-dB focal spot. When pulses 
are used, peak intensity refers to the tem- 
poral peak intensity level that is reached 
during an ultrasonic pulse; average inten- 
sity refers to the temporal average existing 
between the time the first pulse is initiat- 
ed and the last pulse cycle is terminated. 
All reported pulsed conditions had a 50% 
duty cycle; that is, the duration of a pulse 
was equal to the quiescent period be- 
tween pulses. Accordingly, the peak in- 
tensity is equal to twice the average inten- 
sity for pulsed exposures. Additionally, 
the small attenuation losses in interven- 
ing tissue have been calculated and in- 
cluded in the reported intensities. 

Experimental procedures—Extensive 
initial studies were performed in vitro. 
Excised bovine vitreous was injected 
with platelet-rich plasma that formed 
pseudomembranes. Pilot studies of pul- 
sed and continuous wave insonification 
regimens were done to ascertain the ener- 
gy levels required to move and disrupt 
membranes. These data were then used 
for the following in vivo studies. 

The in vivo experiments used vitreous 
membranes that were produced by injec- 
tion of 0.1 ml of platelet-rich plasma into 
the vitreous body of albino rabbit eyes. 

Insonification of in vivo membranes 
was performed in the proptosed globe of 
the anesthetized rabbit. The proptosed 
eye of the rabbit was surrounded by a 
bath of saline solution at 37° C. The 
transducer assembly was positioned with 
a micrometer stage so that the focused 
ultrasound beam traversed the lateral 
scleral wall and intercepted the center of 
the vitreous membrane. Care was taken to 
prevent passage of the beam through the 
crystalline lens that would introduce sig- 
nificant acoustic refraction and absorp- 
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tion. Each globe was treated with five 
insonification episodes. The transducer 
was repositioned in increments of 1 mm 
between each of the five episodes so that 
the beam intercepted different parts of the 
membrane. Each episode in a single 
globe used the same intensity, the same 
ultrasound modality, and lasted five sec- 
onds. Membranes were subjected to 
insonification either one day or eight days 
after injections of platelet-rich plasma. 
The entire insonification procedure was 
completed within ten minutes. The mem- 
brane was observed through the dilated 
pupil during insonification and any 
movement of the membrane was noted. 

In the present study, in vivo mem- 
branes were prepared in 55 globes. 
Thirty-six globes were treated with ultra- 
sound, ten globes served as controls, and 
four served as shams. These globes were 
observed until total resorption of the 
membrane had occurred or until the rab- 
bit was killed. Many rabbits were killed 
before complete resorption for histologic 
study at specified time periods; these in- 
cluded five untreated animals whose 
globes were prepared for histology short- 
ly after formation of the membranes. 

Two series of in vivo insonification 
experiments were conducted. In the first 
series of experiments, continuous wave 
and pulsed ultrasound at pulse repetition 
frequencies (prf) of 10 Hz and 1,000 Hz 
were used with high peak intensities (ex- 
ceeding 1,000 W/cm?). These experiments 
were conducted in order to assess the 
relative effectiveness of each exposure 
modality. 

The second series of in vivo inson- 
ifications was performed to determine the 
effect of ultrasound intensity on the time 
course of membrane resorption. The ex- 
periments were conducted as described 
previously, except that only pulsed ultra- 
sound, 10 Hz prf, was used and a wider 
range of intensities was applied. A pulse 
repetition frequency of 10 Hz was select- 
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ed because it permitted excellent visuali- 
zation of membrane movements that 
occur during insonification. 

Sham globes received the same treat- 
ment as treated globes (that is, the globe 
was proptosed, and the like), except that 
the therapeutic transducer was not ener- 
gized. Control globes received no further 
treatment after the injection of platelet- 
rich plasma. 

All globes were examined at least once 
a week by direct and indirect ophthal- 
moscopy. All membranes were photo- 
graphed regularly with a handheld fun- 
dus camera. Their general appearance 
was also sketched and annotated to en- 
sure complete documentation. 


RESULTS 


A vitreous membrane formed after each 
injection of platelet-rich plasma. The 
membrane was seen immediately after 
the injection as a white or cloudy mass 
consisting of interconnected spheroid 
clumps, sheets, and strands. Except for a 
gradual diminution in size during resorp- 
tion, there were no changes in position or 
orientation of the membranes after their 
initial formation. 

Control and sham membranes showed 
progressive resorption with time; eight of 
these untreated membranes were fol- 
lowed up to complete resorption. The 
initial stages of resorption were rapid and 
involved sites where the membrane was 
thinnest; denser portions required longer 
periods to resorb. 

During resorption, the membrane re- 
mained in the same configuration but 


became progressively thinner until only | 


thin cords, diaphanous sheets (veils), or 
small clumps remained. This stage was 
followed by the appearance of localized 
haze in which specific elements could no 
longer be identified. The haze diminished 
progressively and resorption was judged 
to be complete when the central vitreous 
was clear. In some cases, a few, small, 
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discrete particles remained, usually in the 
inferior portion of the vitreous. These 
particles were not organized into cords or 
veils and did not fall along the visual axis. 
Thus, it was concluded that they posed no 
clinically significant problem and resorp- 
tion was graded as complete. 

A total of 29 globes were subjected to 
insonification and followed up until com- 
plete membrane resorption was observed. 
During insonification, the membrane 
could be clearly visualized through the 
dilated pupil. The membranes were often 
displaced during ultrasonic exposure, the 
displacement occurring in a direction 
away from the transducer. Membrane dis- 
placement was noted during 90% of all 
pulsed exposures and was most easily 
seen with pulsed ultrasound at 10 Hz prf. 
Upon termination of the exposures, the 
membranes returned to their initial posi- 
tion and no immediate change from ap- 
pearance before exposure was evident, 
except in two globes, where the mem- 
branes were severed during insonifica- 
tion. 

Treated membranes were followed up 
with the same techniques applied to un- 
treated membranes. The resorption pro- 
cess followed stages that paralleled those 
seen in untreated membranes with the 
primary exception being a significant re- 
duction in the time required for complete 
resorption. 

The average time for complete resorp- 
tion for all treated membranes was 62% of 
the time required by untreated mem- 
branes. Exposure to the highest intensity 
used in the study reduced resorption time 
to 49% of the control time, whereas expo- 
sure to the lowest intensity reduced this 
time only marginally to 94% of the con- 
trol time. 

Fundus photographs of the stages of 
resorption in a globe treated with high 
intensity are shown in Figure 2. Initially, 
resorption began at the thin peripheral 
sections of the membranes as in controls, 
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15 days 


Fig. 2. (Coleman and associates). Fundus photo- 
graphs of the progress of resorption of a typical in 
vivo vitreous membrane exposed to high intensity 
ultrasound. 


but in globes subjected to insonification 
resorption was also initiated in the sec- 
tion of the membrane that was intercept- 
ed by the beam. After this stage, a further 
diminution in size occurred that progres- 
sively included the denser portion of the 
membranes. The last regions to be re- 
sorbed were situated superiorly, in the 
region of the injection site, and posterior- 
ly, at the region of the medullary ray. 
Resorption occurred last in the vicinity of 
the optic nerve head if the membrane 
extended that far. The initial, rapid phase 
of resorption occurred in the same time 
period for both treated and untreated 
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globes ranging from two to 14 days, ten 
days on the average. The treated mem- 
branes, however, lost a greater proportion 
of their bulk in that initial period of 
breakdown, so that the overall resorption 
time was less than for untreated mem- 
branes. 

The times required for complete mem- 
brane resorption are listed in the Table. 
(This table does not contain data from 
globes removed for histology before com- 
plete resorption.) For untreated cases, re- 
sorption time ranged from 15 to 55 days 
with an average of 34 days and a median 
of 35 days. 

The data base can be discussed in terms 
of two experimental groups. The first 
group consists of Categories 1 to 5 where 
high intensities were applied; specifical- 
ly, this group includes all membranes 
exposed to peak temporal intensities 
greater than 1,000 W/cm?. In all of these 
instances, resorption time was reduced 
significantly with respect to untreated 
cases. The average resorption time in this 
group is between 49 and 57% of the 34 
days that characterizes the untreated pop- 
ulation. The overall average resorption 
time for this group is 17 days or 50% of 
the control resorption time. 

The second experimental grouping con- 


TABLE 
RESORPTION OF VITREOUS MEMBRANES 





Age of 
Membranes 
Category Insonification when 
No. Regimen Treated (days) 

l Continuous wave ] 
2 Continuous wave 8 
3 l kHz pulsed l 
4 l kHz pulsed j 
5 10 Hz pulsed ] 
6 10 Hz pulsed l 
7 10 Hz pulsed 8 
8 10 Hz pulsed l 
9 Controls -— 
10 Shams — 








Temporal 
No. Intensity Average Days to 
of (W/cm?) Complete Resorption 
Globes Peak Average After Injection 
4 1,343 1,343 16 
4 1,240 1,240 23 
5 1,136 568 20 
3 1,025 513 19 
6 1,124 562 18 
2 902 451 27 
2 §20 410 15 
3 Sia 167 32 
6 -— — 33 
2 = -— 35 
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sists of Categories 5 to 8 in which pulsed 
ultrasound was applied at a 10-Hz prf, 
using a range of peak intensities between 
1,124 and 333 W/cm?. In this group, in- 
tensities below 1,000 W/cm? facilitate re- 
sorption to variable degrees. On the aver- 
age, these lower intensities produce a 
reduction in resorption rate to 23 days, 
which is 67% of the control rate. 

At lower intensities (but still many 
times greater than intensities used in di- 
agnostic ultrasound), it was not uncom- 
mon to find that resorption rates varied 
widely within a single membrane. One 
such case is shown in Figures 3 and 4 of 
two sections of a membrane that was 
treated at a 10-Hz prf and a peak intensity 
of 164 W/cm?. One large region of the 
membrane was completely resorbed in 
nine days, whereas the other region per- 
sisted until 90 days, at which time the 
animal was killed. (As this membrane did 
not go on to complete resorption, it is not 
included in the Table.) These large dis- 
parities in resorption rates were not seen 
in insonification episodes at high intensi- 
ty. 

The age of membranes at insonification 
is not consistently indicated as a signifi- 
cant factor in influencing resorption rates. 
The two membranes treated at 10 Hz after 





2 days 





7 days 9 days 


Fig. 3 (Coleman and associates). Fundus photo- 
graphs showing the progress of resorption of the 
treated portion of an in vivo vitreous membrane 
exposed to reduced intensity. 
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eight days in the eye (Category 7), re- 
sorbed significantly more quickly than 
the two membranes that were treated at 
similar intensity levels after only one day 
in the eye (Category 6). A similar compar- 
ison, however, at l-kHz insonification 
modality shows only minimal difference 
in resorption rate for eight-day old and 
one-day old membranes (Categories 3 
and 4). 

Most of the focal-spot intensities used 
in these experiments exceeded the thresh- 
old values we have reported for chorio- 
retinal lesion formation. For five-second 
exposures, the threshold occurs at a tem- 
poral average intensity of 150 W/cm?, and 
a peak temporal intensity of 300 W/cm? 
for the pulse factors used here. In this 
study with peak intensities above 1,000 
W/cm?, chorioretinal lesions were pro- 
duced in 13 individual exposures at high 
intensity with both 
wave and pulsed modalities. When le- 


levels continuous 
sions occurred, they were situated poste- 
rior to the membrane and grouped (if more 
than one) in close proximity to each other. 
The course of these lesions was identical 
to those described in a previous publica- 
tion.® No chorioretinal lesions were seen 
in exposures using peak intensities below 
900 W/cm?. In the present experiment the 








9 days 42 days 


Fig. 4 (Coleman and associates). Fundus photo- 
graphs showing the progress of resorption of the 
untreated portion of an in vivo vitreous membrane 
exposed to reduced intensity. 


496 


focal point of the beam was not situated 
on the retina but near the midvitreous 
locations of the membrane. 

The microscopic appearances of mem- 
branes immediately after insonification 
did not reveal any obvious qualitative or 
quantitative differences from those that 
were untreated (unpublished data). The 
absence of detectable differences could 
be the result of the acellular, amorphous 
nature of the midvitreal membranes and 
to the random disruptions created by his- 
tologic techniques on the vitreous. Breaks 
observed in the membranes could not be 
differentiated as to cause, whether by 
ultrasonic disruption or by preparation 
artifact. 


DISCUSSION 


In interpreting the numeric data from 
these studies, there are several considera- 
tions. The membranes created by injection 
of platelet-rich plasma show properties 
which are, for the most part, repeatable. 
However, occasional variations are seen. 
For example, portions of one untreated 
membrane remained for 360 days at 
which time the animal was killed. 

This animal was atypical and has been 
excluded from the data base. Additional- 
ly, the end point for this study, that of 
total membrane resorption, was chosen 
because it is a less subjective measure 
than other end points. This end point 
provides a conservative measure of the 
usefulness of ultrasonic treatment be- 
cause the bulk of a treated membrane was 
often resorbed quickly, whereas small 
remnants persisted for longer periods. 

The primary conclusion to be drawn 
from these experiments is that intense 
ultrasound can significantly facilitate the 
resorption of intravitreal membranes. 
This conclusion has obvious clinical im- 
plications and raises a number of ques- 
tions for consideration in assessing the 
clinical applicability of this technique. 
The topics of prime importance are the 
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relationship between the membrane 
model with those found in humans, the 
mechanism governing the facilitated re- 
sorption, and optimum modes of expo- 
sure under clinical situations. 

We observed the relationship between 
the platelet-rich plasma-induced mem- 
branes and those found in humans (un- 
published data). Briefly, the experimental 
membranes differ from those clinically 
encountered primarily because of their 
spontaneous resorption in usually short 
intervals (34 days). However, similarities 
also include the occasional development 
of traction retinal detachments and histo- 
logic evidence of fibroblastic activity. Lo- 
calized traction detachments involved the 
membrane formed initially by the injec- 
tion of platelet-rich plasma and a secon- 
dary posterior membrane that resulted 
from the fibroblastic activity. In some 
cases, the secondary membrane alone 
seemed to produce the detachment. The 
differences preclude a detailed extrapola- 
tion of experimental results to the human 
situation. However, the similarities and 
the significant increases in resorption 
rates after insonification warrant contin- 
ued studies. 

Specifically, early insonification of 
membranes produced more rapid resorp- 
tion that removed the matrix for traction 
on the retina and thereby eliminated the 
possibility of retinal detachment. No reti- 
nal elevation or detachment occurred in 
treated rabbit eyes; as compared to an 
occurrence of retinal detachment in 15% 
of untreated eyes. Additionally, insonifi- 
cation may inhibit fibroblastic activity 
that is responsible for the development 
of the secondary membrane. Additional 
study is necessary to ascertain the opti- 
mum timing for treatment, but the data do 
suggest that interruption of the mem- 
branes in this preproliferative stage, less- 
ens later morbidity. Insonification levels 
and regimens for membranes already in 
the proliferative phase are still unknown. 

The mechanism responsible for accel- 
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erated resorption is not clear. Companion 
studies in vitro showed an immediate, 
gross disruption of membranes formed in 
excised bovine vitreous. In contrast, in 
vivo studies rarely resulted in immediate, 
permanent effects; such effects were 
noted in only two globes. The differences 
between in vitro and in vivo results call to 
mind those found by Donn,!® regarding 
vitreous liquifaction that was accom- 
plished only under in vitro conditions. 
We believe that mechanical effects are 
most likely the cause of increased resorp- 
tion rates. Mechanical disruptions on a 
smaller scale than seen in vitro could 
render the membrane more susceptible to 
resorption by increasing the surface area 
available for phagocytic activity and by 
weakening structural linkages. The ob- 
served accelerated resorption of only the 
treated portions of membranes exposed to 
reduced intensities suggests a local in- 
stead of a general mechanism. Although 
gross vitreous liquifaction was not ob- 
served, intense ultrasound might create 
tunnels and pathways through the vitre- 
ous and membrane, thus permitting mac- 
rophages to gain easier access to treated 
portions of the membrane. 

The usefulness of certain exposure 
modes in hastening resorption also sug- 
gests a mechanical effect. The high peak 
intensities used were kept within 15% of 
a common value and revealed no sizeable 
difference in usefulness (see the Table, 
Categories 1 to 5). When interpreted in 
terms of temporally averaged intensity or 
total amount of delivered energy, the two 
pulsed modes required less than one half 
of the exposure level needed under con- 
tinuous wave conditions to achieve com- 
parable resorption times. Possibly the 
attendant, pulsatile agitation of the mem- 
brane, clearly visible at 10 Hz prf, causes 
additional intercellular breakdown that 
enhances the resorption process. 

An alternative mechanism for consider- 
ation involves ultrasonically induced 
streaming in the vitreous that might trans- 
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port membrane substances to the periph- 
ery of the eye and stimulate a general 
phagocytic response. This seems unlikely 
because resorption was often observed to 
be facilitated only within localized mem- 
brane segments. 

The clinical application of this tech- 
nique requires precise control of the 
beam positioning to maximize resorption 
rate. This requirement is indicated by the 
variable results seen at lower intensities. 
In these cases, the disparate rates of re- 
sorption within individual membranes 
apparently resulted because resorption 
was facilitated most significantly only at 
those membrane sites intercepted by the 
beam. In the present experiments, this 
interception was assessed by visible 
membrane displacements during insoni- 
fication. Adjacent sites that resorbed at 
control rates were probably not intercept- 
ed. Thus, accurate beam placement at 
several sites in the membrane would be 
required if low-intensity exposures were to 
produce maximum effects. At high inten- 
sities, the need for accurate beam place- 
ment seemed less important for causing 
rapid resorption of the entire membrane. 
However, accurate beam placement is 
also required at high intensities if damage 
to adjacent structures is to be avoided. 

The production of chorioretinal lesions 
emphasizes the need for accurate beam 
placement. In these animal studies, the 
chorioretinal lesions seen at high intensi- 
ties had been anticipated. In the focal 
plane, the maximum intensities used were 
much higher (by a factor of about nine) 
than our previously reported threshold 
levels for chorioretinal lesions. Thus, 
even at the periphery of the 3-dB focal 
volume, these threshold levels could have 
been exceeded by a factor of more than 
four. Additionally, the focus was proba- 
bly frequently situated near the ocular 
wall in these animal experiments. Mem- 
brane resorption rates were significantly 
increased, however, even when these le- 
sions were not created. 
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The need for better control of beam 
position has motivated improvements of 
the dual transducer system now being 
used in further experimental investiga- 
tions. This transducer system is capable 
of providing accurate beam placement for 
most efficient placement of the ultrasound 
energy. Because membranes and ocular 
walls are visualized, the operator can po- 
sition the therapeutic focal point so that 
intensity levels at the retina and choroid 
do not approach lesion threshold. 

As a last consideration, the reported 
data can be used to form a prelimi- 
nary assessment of benefit-risk ratios that 
might be provided by ultrasonic treat- 
ment of vitreous membranes. This discus- 
sion must, of course, be preliminary be- 
cause many of the subcategories listed in 
the Table involve only a few cases, and 
greater accuracy in beam positioning will 
most likely improve the benefit accruing 
from the lower-intensity exposures. How- 
ever, it is informative to consider the data 
from this viewpoint that is now being 
used to select factors for further experi- 
ments. 

To pursue this topic, benefit and risk 
are defined in quantitative terms. Benefit 
is defined as the fractional reduction in 
resorption time because of the ultrasonic 
treatment, that is, benefit is equal to 
(T — T,,)/T where T is the average resorp- 
tion time of untreated animals (34 days) 
andT, is the average resorption time in a 
category of treated animals. Risk is de- 
fined as the ratio of the applied ultrasonic 
intensity to the threshold intensity re- 
quired to produce a minimal chorioretinal 
lesion at the pulse repetition frequency 
and exposure duration used in treatment. 
The risk, as defined here, will exceed 
unity for most reported cases but the 
control over beam placement can prevent 
chorioretinal lesions. This definition of 
risk, however, does serve as a numeric 
index of potential difficulty in applying 
this method clinically. 

By using these definitions with the data 
listed in the Table, the risk-benefit impli- 
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cations of various treatment modalities 
can be compared. A plot of computed 
benefit vs risk for each of the treatment 
categories is shown in Figure 5. The 
computed values have been adjusted so 
that the maximum benefit and risk are 
unity. Figure 5 indicates a partitioning of 
data into quadrants. The first quadrant, 
containing Categories 6 and 7, provides 
low risk with low benefit; these treat- 
ments involved low intensity, pulsed ul- 
trasound. At the other extreme is the 
quadrant containing intense continuous 
wave (Categories 1 and 2). This area 
yields large benefits but at high risks. The 
third quadrant contains pulsed Catego- 
ries 3 to 5, and 8. This region provides the 
favorable combination of relatively high 
benefits at low risks. The benefits are 
comparable to that found for intense con- 
tinuous wave exposures but the risk is 
significantly lower. 

Figure 5 indicates that certain pulsed 
applications are most effective from a 
risk-benefit viewpoint. These are now 
being explored in more depth. Interpreta- 
tion of data in terms of risk-benefit con- 
siderations is becoming more important 
in refining this technique because insoni- 
fication at low pulse repetition frequency 
values (for example, 1 Hz) lower the in- 
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Fig. 5 (Coleman and associates). Benefit vs risk for 
treatment categories listed in the Table. 
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tensity threshold for chorioretinal le- 
sions.!7 Thus, comparison of different 
modalities in terms of only the average 
intensity does not represent the true risk 
involved. 


SUMMARY 


A noninvasive procedure was used to 
treat membranes within the vitreous with 
controlled exposure to focused high- 
intensity ultrasound in rabbit eyes. Mem- 
branes were created by injecting small 
quantities of platelet-rich plasma into the 
vitreous of the intact globe of anesthe- 
tized rabbits. The average time for un- 
treated membranes (controls and shams) 
to be resorbed was 34 days, whereas the 
average time to total resorption of mem- 
branes treated with ultrasound was 21 
days. This comparison showed that high- 
intensity ultrasound was effective in ac- 
celerating the resorption of this type of 
vitreous membrane. This ultrasound 
technique is totally noninvasive and can 
be used without damage to other ocular 
tissues. Although this animal model de- 
parts in some respects from human vitre- 
ous membranes, eventual clinical appli- 
cations are indicated in selected cases 
where vitrectomy must be delayed or is 
contraindicated. Noninvasive disruption 
of vitreous membranes by therapeutic 
ultrasound offers great promise for reduc- 
ing the visual limitations produced by 
such membranes, and eliminating the se- 
quence of disease leading to permanent 
visual loss. 
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AUTOMATED VITRECTOMY IN EYES WITH VITREOCORNEAL TOUCH 
ASSOCIATED WITH CORNEAL DYSFUNCTION 


PAUL I. HOMER, M.D., GHOLAM A. PEYMAN, M.D., AND JOEL SUGAR, M.D. 
Chicago, Illinois 


Vitreocorneal touch reportedly occurs 
in 3 to 13% of cases after routine cataract 
extraction.!~? Depending on the cause of 
vitreocorneal touch, many forms of treat- 
ment have been recommended,? includ- 
ing the use of miotics, oral glycerin, hy- 
pertonic drops, cocaine drops, and supine 
positioning of the patient. If the vitreous 
does not retract, an irreversible bullous 
keratopathy may result, requiring a pene- 
trating keratoplasty. 

Recently, several isolated publications 
have briefly alluded to the therapeutic 
potential of automated vitrectomy. Pey- 
man and associates® reported visual im- 
provement in six of seven patients with 
vitreocorneal adhesion. Girard, Neives, 
and Hawkins® showed visual improve- 
ment in 14 of 18 cases. Young and Shea’? 
found visual improvement in two of three 
eyes treated with automated vitrectomy. 
These results reflect a subgroup of all 
patients treated by vitrectomy for various 
abnormalities. Other than visual acuity, 
few other objective factors were deter- 
mined. We evaluated the results of vitrec- 
tomy for vitreocorneal touch associated 
with corneal edema. 


SUBJECTS AND METHODS 


Seventeen adult patients underwent 
vitrectomy in one eye for vitreocorneal 
touch with varying degrees of corneal 
decompensation. Vitrectomies were done 
through the pars plana with the Peyman 
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vitrophage (Figure). Care was taken to 
direct the irrigation port posteriorly to 
avoid further trauma to the corneal endo- 
thelium. Irrigation fluid in all cases con- 
sisted of a balanced salt solution contain- 
ing 4 pg/ml of gentamicin, and glucose. 
Sodium bicarbonate with and without 
dextran 40 was also added to the infusion 
fluid in Cases 1, 3, 5, 8, 12, 14, and 15. All 
postoperative examinations were per- 
formed by one of us (P.I.H.) and com- 
pared to preoperative information from 
the patient’s chart, surgical reports, and 
personal communications with referring 
physicians. Postoperative evaluation in- 
cluded specular microscopy and fluores- 
cein angiography, whenever possible, to 
rule out persistent cystoid macular ede- 
ma. When possible, the specular photo- 





Figure (Homer, Peyman, and Sugar). Left, Sche- 
ma of vitreocorneal touch. Right, Vitrectomy with 
the vitrophage. Note that irrigation port is directed 
away from corneal endothelium. Bottom, Vitrec- 
tomy is completed. 
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graphic results were based on an average 
of three frames taken centrally. Addition- 
ally, three corneas in our series that were 
subsequently removed at penetrating ker- 
atoplasty because of persistent bullous 
keratopathy were studied histologically. 


RESULTS 


No complications at the time of vitrec- 
tomy were evident. The vitreocorneal 
contact was thought to be severed at the 
time of the procedure in all cases. The 
vitreous was noted to be unusually thick 
in five of the 17 cases. 

Although there was at least a two-line 


AUTOMATED VITRECTOMY 


501 


improvement in the best postoperative 
visual acuity in 12 of 17 patients, the 
results in long-term follow-up were not as 
good. Visual acuity results could be di- 
vided into two groups (Table 1). The 
satisfactory group had a final visual acu- 
ity of at least 6/30 (20/100) with stabiliza- 
tion of vision, as defined by one line or 
better of improvement on the Snellen 
chart. The unsatisfactory group had final 
visual acuity of less than 6/30 (20/100). 
Some interesting differences and simi- 
larities were noted between the two 
groups. Both groups were homogeneous 
according to mean age: satisfactory, 68.4 


TABLE 1 
RESULTS OF VITRECTOMY IN VITREOCORNEAL TOUCH* 


mamama 


Visual Acuit 
Case y 


No. 


Age 


(yrs) Preoperative 


Postoperative 


Follow-up 


(mos) Comments 


ee 


SATISFACTORY GROUP 


l 63 6/18 (20/60) 6/12 (20/40) 
2 79 6/18 (20/60) 6/12 (20/40) 
3 66 6/21 (20/70) 6/12 (20/40) 
4 68 6/24 (20/80) 6/21 (20/70) 
5 74 6/30 (20/100) 6/12 (20/40) 
6 89 6/60 (20/200) 6/21 (20/70) 


6 Cornea improved; trace 
epithelial edema 


26 Clear cornea 
3 Minimal stromal haze 
52 Clear cornea; CME} 
4 Clear cornea; CME} 
42 Senile macular degeneration; 
band keratopathy 
20 Clear cornea; CME} 
10 Clear cornea; CME} 
19 Clear cornea; CME 
20.2 


UNSATISFACTORY GROUP 


7 63 6/60 (20/200) 6/30 (20/100) 

8 73 6/120 (20/400) 6/9 (20/30) 

9 56 0.6/120 (2/400) 6/7.5 (20/25) 
Mean 70.1 
10 75 6/15 (20/50) 6/120 (20/400) 
11 8] 6/30 (20/100) LP 
12 67 6/120 (20/400) 6/120 (20/400) 
13 63 6/120 (20/400) 6/120 (20/400) 
14 64 6/240 (20/800) CF at 1 meter 
15 ia 1.5/60 (5/200) 6/60 (20/200) 
16 60 0.3/60 (1/200) CF at 2 meters 
17 62 Hand motions LP 
Mean 68.4 


*CME designates cystoid macular edema; LP, light 
tTrace microbullae at 12:00 in Case Nos. 4, 6, and 7 


15 Penetrating keratoplasty 
33 Uncontrollable glaucoma: 
epithelial downgrowth; CME 
3 Old interstitial keratitis: 
persistent CME 
19 Cornea unchanged 
12 Penetrating keratoplasty; 
high intraocular pressure 
12 Penetrating keratoplasty; 
CME 
28 Cornea unchanged 
54 Cornea unchanged 
22.0 


perception; and CF, counting fingers. 
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years; unsatisfactory, 70.1; white to black 
racial ratio in both groups: satisfactory, 
7:2: unsatisfactory, 6:2; sex: satisfactory, 
7:2 female to male ratio; unsatisfactory, 
7:1; and mean follow-up time: satisfacto- 


ry, 20.2 months; unsatisfactory, 22.0 
months. 


Three patients in the satisfactory group 
and four in the unsatisfactory group had 
developed vitreous touch within 21 days 
of initial cataract surgery. The remainder 
in each group developed vitreous touch 
more than six months after successful 
cataract surgery. Vitreous touch and cor- 
neal edema were noted at the same time or 
within one week of each other, possibly 
because the observer did not look for 
vitreous touch until corneal edema was 
noted. Vitreocorneal touch was estimated 
to cover at least 30% of the posterior 
cornea in all cases. It was located supero- 
centrally or centrally in all cases. 

The satisfactory group was operated on 
earlier than the unsatisfactory group. Cor- 
neal decompensation was noted for 3.6 
months (mean) preceding vitrectomy in 
the satisfactory group vs 16.2 months 
(mean) in the unsatisfactory group. 

The range of preoperative visual acuity 
was similar in each group: satisfac- 
tory, 6/18 (20/60) to 0.6/120 (2/400); un- 
satisfactory, 6/15 (20/50) to hand mo- 
tions. However, the unsatisfactory group 
had more patients with an initial visual 
acuity = to 6/120 (20/400) (unsatisfactory, 
6; satisfactory, 2). 

Three of the patients in the unsatisfac- 
tory group had an intact hyaloid face 
touching the cornea. The hyaloid face 
was thought to be broken in all patients in 
the satisfactory group. 

Early and late complications of cataract 
surgery were higher in the unsatisfactory 
group (Table 2). Three of eight patients in 
the unsatisfactory group had narrowing 
or closure of the anterior chamber angle 
as noted by gonioscopy. Vitreous loss at 
the time of cataract surgery occurred in 


one patient in the satisfactory group and 
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TABLE 2 


EARLY AND LATE CATARACT SURGERY 
COMPLICATIONS* 


Case 
No. Complication 
SATISFACTORY GROUP 
] None 
Z None 
3 None 
4 None 
5 None 
6 Vitreous loss; previtrectomy 
IOP = 28 mm Hg 
7 CME noted 15 months before 
vitreous touch appreciated 
8 None 
9 Iritis 
UNSATISFACTORY GROUP 
10 None 
1] Pupil block; flat anterior chamber; 
epithelial downgrowth 
12 Retrocorneal membrane 
13 Shallow anterior chamber 
14 Vitreous loss; unplanned 
extracapsular extraction; 
previtrectomy IOP = 38 mm Hg 
15 Vitreous loss 
16 Hypotony; previtrectomy 
IOP = 3 mm Hg; shallow 
anterior chamber 
17 None 


*CME designates cystoid macular edema. 


in two patients in the unsatisfactory 
group. 

In both groups a high incidence of 
bilateral corneal disease was found. One 
patient had posterior polymorphous dys- 
trophy, one had band keratopathy, and 
two had fingerprint dystrophy. Eight ad- 
ditional patients showed prominent bilat- 
eral cornea guttatae. The patient in Case 
12 had old inactive interstitial keratitis in 
the involved eye. The corneal problems 
were equally distributed between the two 
groups. 

Ten of 17 corneas showed definite im- 
provement on clinical examination post- 
operatively, as defined by less bullae or 
edema, or both. Six corneas showed no 
worsening; the remaining eye showed 
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progression of the condition. When im- 
provement was noted, diffuse bullous 
changes initially resolved centrally. The 
superior cornea was the last place to clear. 

Table 3 shows the results of pachome- 
try in all 17 patients. In the eyes that had 
preoperative pachometry, seven of nine 
corneas were less thick after vitrectomy 
(P = .007; No. = 9). The final mean cor- 
neal thickness (0.56 mm) was equal to the 
contralateral eyes in the satisfactory group. 
Statistical analysis of pachometry mea- 
surements by paired t-test revealed the 
following results (Table 3): For those pa- 
tients in whom preoperative and postop- 
erative corneal measurements were taken, 
a statistical improvement was seen in the 
satisfactory group (P = .003; No. = 5), but 
not in the unsatisfactory group (P = .39: 
No. = 4). The difference in postvitrec- 
tomy mean corneal thickness between 
the satisfactory group (.56) and the unsat- 
isfactory group (.65) was statistically sig- 
nificant (P = .011). 


TABLE 3 
RESULTS OF PACHOMETRY* 











Case Contralateral 
No. Preoperative Postoperative Control 
SATISFACTORY 
l yj .62 60 
2 62 42 56 
3 .76 65 Prosthesis 
4 — .60 .48 
5 .64 54 .66 
6 — .64 6] 
7 — 56 56 
8 .76 56 56 
9 — 50 52 
Mean .70 06 6 
UNSATISFACTORY 
10 66 .70 06 
1] — 60 56 
12 60 52 50 
13 — .74 Prosthesis 
14 72 64 67 
15 — .58 AT 
16 — .64 ol) 
17 .76 .76 59 
Mean .69 65 me 





*Corneal thickness (mm). 
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Specular microscopy was performed on 
all nine patients in the satisfactory group 
(Table 4). Cell counts in the operated 
eye ranged from 329 to a maximum of 
1,747/mm2?. In four cases, corneal guttatae 
were prevalent throughout the central 
corneal field. This made it impossible to 
obtain accurate cell counts. The four con- 
tralateral unoperated eyes had cell counts 
ranging from 846 to 1,158/mm2. This is 
lower than the range found for an equiva- 
lent age group by Bourne and Kaufman® 
(1,600 to 3,000/mm2). 

Fluorescein angiography (Table 5) was 
performed postoperatively in all patients 
in the satisfactory group and in three 
patients in the unsatisfactory group. Bul- 
lous keratopathy precluded adequate 
study in the remainder. Eight of the 12 
had unequivocal cystoid macular edema, 
one had questionable cystoid macular 
edema, and three had no evidence of it. In 
most instances postvitrectomy cystoid 
macular edema correlated with clinical 
suspicion of it preoperatively. Clinical 
suspicion of cystoid macular edema 
was based on either the observation of 
macular edema or an unexplained poor 
foveal reflex. 

Three of the eyes in the unsatisfac- 
tory group required a penetrating kerato- 
plasty (Table 1). The corneal buttons of 
these eyes were studied histologically. In 
all cases, endothelium was focally flat- 
tened and discontinous, showing a mark- 
edly decreased number of endothelial 
cells. Extensive reduplication of Des- 
cemet s membrane was noted in Case 8. A 
retrocorneal membrane and warts on 
Descemet’s membrane (cornea guttatae) 
were noted in Case 11. Typical bullous 
changes were noted in all cases. Vitreous 
was not adherent to cornea in any of the 
three specimens. 


DISCUSSION 


Jaffe? believes that once vitreocorneal 
touch is associated with corneal edema, 
“relentless progression of corneal edema, 
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TABLE 4 
RESULTS OF SPECULAR MICROSCOPY 








Endothelial Cell Count 


Case Postvitrectomy 
No. (per mm?) 





329 
Large cornea guttatae 
Large cornea guttatae, 611 
1,176 
Large cornea guttatae 
1,747 
Large cornea guttatae 
1,372 
765 


* 


WO oN Duk WW 


Aphakic 
Contralateral Contralateral 

(per mm?) Eye 
846 No 
Vitreous touch Yes 

— Prosthesis 
1,568 No 
Vitreous touch Yes 
Vitreous touch Yes 
Large cornea guttatae No 
1,437 No 
1,416 No 





*Difficult to get good field secondary to micronystagmus after cerebral vascular accident. 


bullous keratopathy, and late opacifica- 
tion” will occur. Our data suggest that 
early vitrectomy may improve the visual 
prognosis. This is reflected in the result of 
patients in the satisfactory group who 
were operated on a mean of 3.6 months 
after corneal decompensation as opposed 
to 16.2 months in the unsatisfactory 
group. A larger sample size may be need- 
ed to see whether this relationship holds 
true statistically. The number of patients 
is too small to draw any conclusions re- 
garding the usefulness of the various in- 


fusion fluids and their effect on the endo- 
thelium. Different infusion fluids are 
being evaluated presently. 

Results from a study using a rabbit 
model!® indicate that the solid vitreous 
component may be more detrimental to 
the endothelial pump mechanism than 
liquid vitreous. Because the vitreous face 
in humans is thought to be a condensa- 
tion of the solid component, it is not 
surprising that our three patients with an 
unbroken face to the cornea did poorly. 

The pachometric findings show that 


TABLE 5 
FLUORESCEIN ANGIOGRAPHIC EVALUATION OF CYSTOID MACULAR EDEMA®* 


a, 
ee MMMM 


Postoperative Fluorescein Follow-up 


Case Preoperative Suspicion 
No. of CME Clinically 
l No 
2 No 
a No 
4 Yes 
2 Yes 
6 No 
T Yes 
8 Yes 
9 Yes 
l1 Unable to evaluate 
12 Unable to evaluate 
15 Unable to evaluate 
Mean 


Angiogram (mos) 

Negative 2.0 
Negative 27 
Negative 3 
Positive 53 
Positive 4 
Senile macular degeneration 42 
Positive 20 
Positive 6 
Positive 20 
Positive 36 
Positive 3 
Positive 35 

21.0 


a a II MŘħĖōŐĖŐ——— MMM 


*Corneal edema precluded adequate evaluation in the remainder of cases. 


CME designates cystoid macular edema. 
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there can be improvement in corneal 
thickness, in selected cases, on removal of 
vitreous. The final corneal thickness cor- 
relates well with satisfactory visual re- 
sults. 

Other factors that correlate well with 
satisfactory visual results after vitrectomy 
include the following: (1) early vitrecto- 
my; (2) a previtrectomy visual acuity bet- 
ter than 6/120 (20/400); (3) uncomplicated 
cataract operation and postoperative 
course; and (4) a broken rather than an 
intact hyaloid face. 

The results of specular microscopy sug- 
gest that there is an extremely wide range 
of endothelial cell populations compati- 
ble with satisfactory corneal function. 
The cell counts of the unoperated contra- 
lateral eyes were lower than one would 
expect for a similar population.® 

The high incidence of bilateral corneal 
abnormalities, as reflected by clinical cor- 
neal examination and specular microsco- 
py, shows a compromised corneal endo- 
thelium before the onset of vitreous 
touch. This may be why only certain 
corneas that sustain vitreous touch devel- 
op edema.!3 

Additionally, Leahy! found that loca- 
tion (3 mm from the corneoscleral limbus) 
and size of vitreous contact influence the 
development of corneal edema. Vitreous 
contact extended at least 3 mm from the 
corneoscleral limbus in 13 of 17 patients 
in our series. The estimated size of con- 
tact varied between 30 and 60% of the 
corneal surface in all cases. 

Postoperative cystoid macular edema 
accounted for reduced visual acuity in 
many of our cases despite clear central 
corneas. Aphakic cystoid macular edema 
has been highly correlated with prolapse 
of vitreous in the past.!! In 64 eyes with 
aphakic cystoid macular edema studied 
by Gass and Norton,!2 25 eyes had vitre- 
ous attachment to the posterior surface of 
the wound. Cystoid macular edema failed 
to resolve in five of nine patients in their 
series who underwent vitrectomy. West, 
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Fitzgerald, and Sewell!® also found a 
high incidence of postoperative cystoid 
macular edema in 15 of 18 patients who 
underwent penetrating keratoplasty for 
aphakic bullous keratopathy associated 
with vitreous touch. It is not surprising, 
therefore, that eight of 12 of our patients 
had this problem extending, in many 
cases, far into the postoperative period. 
Even in the presence of postoperative 
cystoid macular edema, there was satis- 
factory final visual acuity in many of our 
patients. This may reflect a stabilization 
or improvement in corneal function after 
vitrectomy despite the presence of mild 
cystoid macular edema. 

The histologic findings of the three 
corneas in our series with bullous kera- 
topathy were characteristic of those de- 
scribed for this entity.14 A retrocorneal 
membrane found in one of these cases 
was once thought to be specific for vitreo- 
corneal touch. Recently, this finding has 
been shown to be present in other forms 
of aphakic bullous keratopathy.15 

Our impression is that automated vi- 
trectomy prevents progression of corneal 
edema and decreasing visual acuity in 
selected cases. The factors reviewed in 
this study are currently being evaluated 
in a prospective study. They include pre- 
vitrectomy fluorescein angiography, spec- 
ular microscopy whenever possible, and 
pachometry. 


SUMMARY 


Of the results evaluated in 17 patients 
who had vitrectomy for aphakic vitreo- 
corneal touch associated with corneal 
edema, nine patients had satisfactory re- 
sults. Factors associated with a favorable 
outcome were as follows: (1) early vitrec- 
tomy; (2) previtrectomy visual acuity bet- 
ter than 6/120 (20/400); (3) uncomplicat- 
ed cataract operation and postoperative 
course; and (4) broken rather than intact 
hyaloid face. Postoperative cystoid macu- 
lar edema contributed to decreased visual 
acuity in eight of 12 patients. 
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INTERACTION OF EYELIDS AND TEARS IN CORNEAL WETTING AND 
THE DYNAMICS OF THE NORMAL HUMAN EYEBLINK 


MARSHALL G. DOANE, PH.D. 


Boston, Massachusetts 


The maintenance of a clear, healthy 
cornea requires that the anterior surface 
of its epithelial layer be kept moist. This 
is accomplished by the precorneal tear 
film, which prevents the desiccation of 
the underlying tissue while providing a 
smooth, optically refracting interface. Be- 
cause the tear layer is so thin (typically 6 
to 10 u), evaporation and lipid contami- 
nation of the tear fluid’s mucin compo- 
nent quickly destroys its continuity. This 
results in breaks or dry spots that appear, 
usually within 15 to 30 seconds after a 
blink, at scattered locations on the corneal 
surface.1~3? The blinking action of the 
eyelids, which usually occurs before the 
actual formation of dry spots, is required 
to re-form the tear film layer. This re- 
quires that the blink interval be shorter 
than the film break-up time. 

In a properly functioning eyelid-tear 
system, corneal wetting is both efficient 
and automatic. Recently, the complexity 
of the process of eyelid blink and tear 
film formation has been recognized, as 
has the structural nature of the tear film 
layer itself.4> The treatment of many 
dry-eye disorders, such as exposure kera- 
titis, keratitis sicca, and Sjégren’s syn- 
drome, usually involves eyelid and tear 
film considerations, particularly the 
spreading of the tear fluid by the blinking 
action of the eyelids. The objective of this 
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study was a comprehensive examination 
of the dynamics of eyelid motion during 
blinking in normal subjects and its impli- 
cations of interaction between blinking 
and corneal wetting. This will provide a 
baseline with which various dry-eye con- 
ditions can be compared. 

Studies of corneal wetting have dealt 
with the more or less static characteristics 
of the tear film. Although the tear film is 
easily accessible, its fleeting, dynamic 
nature poses difficulties in determining 
exactly what takes place during the rapid 
motion of the blinking eyelids. In the few 
studies using photography, the inade- 
quate rate at which pictures were taken 
prevented detailed measurements of eye- 
lid dynamics. The present study shows 
that typical eyelid closure occurs in about 
80 msec. Even at 64 frames/sec (four 
times normal silent film rate), the entire 
downward motion of the upper eyelid is 
represented by at most four frames. This 
is not rapid enough for detailed temporal 
resolution of eyelid motion. 

An additional difficulty with previous 
studies was the subject’s awareness that 
photography was being done.®7 This, and 
the experimental lighting levels and eye- 
lid manipulation used, raise doubts about 
whether natural eyelid dynamics, that is, 
normal, unforced blink action, were 
being recorded. The study reported here 
was designed to circumvent such prob- 
lems. 


SUBJECTS AND METHODS 


Subjects—The subjects were between 
20 and 50 years of age, with no ocular 
problems except for a few instances of 
mild myopia or hyperopia. More than 25 
subjects were filmed; in ten of these. 
detailed analysis of eyelid motion was 
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made. All subjects were used for general 
determinations of blink completeness, 
and globe and eyelid motion characteris- 
tics. Frequency of blinking is known to 
be greatly affected by many external fac- 
tors, and was not a part of the study, 
which mainly concerned the recording of 
high-speed events. 
Instrumentation—Detailed photograph- 
ic analysis of eyelid motion during blink- 
ing was accomplished with a Redlake 
16-mm high-speed motion picture cam- 
era. This device allows filming rates of 16 
to 500 frames/sec. An intermittent, pin- 
registered type of film transport ensures 
that each film frame is stationary during 
its exposure period, regardless of speed. A 
dual timing light, with its associated 
timebase generator, was incorporated in 
the camera. This enabled a photo- 
emitting diode to flash at a precise rate of 
100/sec when the film was moving, result- 
ing in timing marks on the edges of the 
film during exposure. This allowed accu- 
rate time measurements to be correlated 
with the recorded events. A reflex tracking 
viewfinder with a prism beamsplitter was 
attached to the camera, providing real 
time viewing of the subject through the 
camera’s optics during the filming. Mag- 
nification was calibrated by photograph- 
ing a millimeter scale under the identical 
conditions of data acquisition. The mea- 
surement of this scale in the resultant 
projected image provided accurate mag- 
nification information for eyelid excur- 
sion and velocity determinations. 
Camera setups—Eyelid motion data 
were acquired with two different camera 
setups. In one setup, the subject was 
unaware that his blinks were being pho- 
tographed. It is important to record natur- 
al, nonconscious blinking, particularly 
when the overall characteristics of the 
eyelid motion are to be determined. In 
practice, this presents some difficulty, be- 
cause the filming procedure itself is hard- 
ly inconspicuous. To this end, a special 
filming site was constructed, with the 
subject located in one room and the cam- 
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era system in an adjacent room. A special- 
ly made one-way glass mirror, 20 cm? and 
transmitting 40% light, was incorporated 
into the wall separating the two rooms. 
The subject sat facing this wall, 3 meters 
distant, with head positioned by a modi- 
fied slit-lamp stand. The subject looked 
directly into the one-way glass, which 
was tilted slightly backward, and saw a 
reversed Snellen-type visual acuity chart 
located on the wall above and behind 
him. Thus, at the same time, the subject 
also looked directly into the camera sys- 
tem located on the other side of the wall 
(Fig. 1). 

Two fiberoptic illuminators with asso- 
ciated fiber bundles were mounted on the 
slit-lamp stand and directed illumination 
toward the subject’s eye, usually at an 
oblique angle to avoid tear stimulation 
and uncomfortable brightness. When flu- 
orescein was used, appropriate filters 
were incorporated in the illuminators. 

The camera system in this remote situa- 
tion was almost 4 meters from the subject, 
necessitating the use of a long-focus lens. 
A 600-mm f/4.5 lens, designed by Canon 
for 35-mm format coverage, was adapted 
for use with the Redlake camera. A long 
extension tube was required to enable the 
lens to focus at the relatively close (for 
such a long telephoto lens) distances in- 
volved. Use of this system allowed filling 
the 16-mm film frame with the image of 
one eye from a distance of 4 meters from 
the subject. 

The camera and lens system required a 
stable mounting base. The camera itself 
was mounted on a large lens cradle, 
which also supported the front portion of 
the lens. This cradle, in turn, was fast- 
ened to a tiltable mount, capable of rota- 
tion in both the vertical and horizontal 
planes. The cradle, camera, and tilting 
mount were fastened to a large, heavy, 
double-translation stage, providing rack- 
and-pinion motion both side-to-side and 
front-to-back over an 8-cm range. The 
entire setup rested on a 600-lb marble 
instrument table (Fig. 2). 
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When this system was used for unob- 
served photography, the subjects were 
initially told that their visual acuity was 
going to be measured, and visual acuity 
changes noted after light was made 
obliquely incident upon their eye, that is, 
glare effect. The illuminating sources 
were turned on and the subjects were told 
to relax and let their eyes become adapted 
to the light. Often during this time the 
subjects were simply ignored for several 
minutes. Toward the end of this relaxa- 
tion period, the filming was actually 
accomplished; it lasted from eight to 45 
seconds, depending on the film framing 
rate used. This filming was done before 
the subjects were told to read the chart 
and no specific instructions were given 
before filming. The number of blinks 
photographed varied, because the sub- 





Fig. 2 (Doane). High-speed camera and telephoto 
lens system. 
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Fig. 1 (Doane). Filming site for 
unobserved photography. The sub- 
ject views a Snellen visual acuity 
chart by looking into a one-way 
mirror. The camera is located in an 
adjacent room directly behind the 
mirror. 


jects were not told to blink, merely to 
relax. 

The second filming setup was simpler. 
The camera was near the subject, who 
was aware of the photography. Normal 
close-up techniques were used, usually 
with a Nikon 200-mm lens, with custom- 
made adapters to allow the use of special 
close-up auxiliary lenses. The simpler 
filming situation yielded better image 
quality, and was used for detailed record- 
ing of globe retraction and tear film de- 
tails, with the understanding that some 
forced blinking would occur. 

Lighting—One severe problem in pho- 
tography as described previously is light 
levels. The shutter of the Redlake camera 
is adjustable to allow for variation in 
effective shutter speeds (or, more directly, 
exposure time per frame). In general, the 
shutter was set for effective exposure 
times of one-third the frame rate. Thus, at 
500 frames/sec, the effective exposure 
time was 1/1,500 sec. This short time, 
plus the light loss from the beamsplitting 
viewfinder, the small effective aperture of 
the lens system, and the 60% light loss 
through the one-way mirror, all exacer- 
bate the lighting problem. Additionally, 
excessive light intensity on the subject's 
eye would stimulate tearing, which is 
undesirable. To allow use of acceptable 
light levels, highly sensitive film was 
used. Usually, when maximum light sen- 
sitivity was required, a black and white 
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surveillance film, Kodak 2475, was used. 
This was push-processed in Kodak DK-50 
developer, raising its effective ASA expo- 
sure index from 1,000 to near 4,000. Al- 
though the resulting negatives had high 
contrast and coarse grain, the resolution 
was sufficient for eyelid motion dynamics 
to be accurately determined. If more light 
was needed, or longer exposure times 
were acceptable, these were obtained by 
using a somewhat slower framing rate or 
by using the close-up position; then a 
color reversal film, Eastman Ektachrome 
Video News Film, High Speed 7250, 
Tungsten, was used. This was push- 
processed from its normal ASA exposure 
index of 400 to 1,600 or above. 

Film analysis and data acquisition and 
treatment—Detailed analysis of the film 
was accomplished with either a Lafayette 
AA-300 motion analysis projector or a 
DF-16B Dynamic Frame stop-motion 
analysis projector. Both machines allow 
projection running speeds of one to 24 
frames/sec, as well as single frame ad- 
vance and reverse. Wide-aperture film 
gates allowed the timing reference marks 
along the film margin to be projected with 
each frame. By using frame-by-frame pro- 
jection onto large sheets of gridded paper 
(overall magnification, x22), drawings of 
sequential eyelid positions were made, 
which allowed accurate determination of 
eyelid velocity and configuration chang- 
es, as well as of globe movements. At 500 
frames/sec, the positional changes in the 
eyelids can be seen for each 2 msec of 
elapsed time. Both profile and straight- 
ahead filming was done. 

The data on eyelid displacement vs 
time was tabulated and then entered into 
a computer for processing. The computer 
was programmed to divide the total data- 
gathering time period (blink time, about 
1/3 sec) into many time windows, taking 
the data points within each window and 
calculating the curve of a cubic parabola 
on a best-fit basis. Starting at the begin- 
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ning of the blink data, the window then 
slid forward one data point at a time, 
calculating a new curve to fit the data 
within each successive window, until all 
the data were represented by the curve. 
The net result was similar to a French- 
curve fit to the data, both for displace- 
ment vs time and for velocity vs time. The 
time width of the sampling window could 
be varied; obviously, the wider the win- 
dow, the smoother the curve, but also the 
greater the loss of short-term-variation 
information. In practice, a window width 
of 1/20 of the total data sampling period 
(about 16 msec) offered the best compro- 
mise between smoothing and preserva- 
tion of details of the short-term variations. 

Several hundred blinks were recorded 
on over 10,000 feet of film. More than 60 
blinks have been analyzed in detail, 
frame-by-frame; the remainder have been 
examined for such general characteristics 
as overall eyelid motion, completeness of 
closure, globe movement, and tearing fac- 
tors. 


RESULTS 


The upper eyelid accelerates rapidly as 
it descends, and reaches its maximum 
speed by the time it crosses the visual 
axis. It then begins to decelerate, often 
coming to rest before making contact with 
the lower eyelid. Most blinks in most 
subjects were not complete. In a few 
instances, a complete blink was never 
observed during a filming period with the 
hidden camera (typically eight to 45 sec- 
onds of filming time per session, depend- 
ing upon film framing rate). 

Examples of upper eyelid displacement 
and velocity vs time during several suc- 
cessive blinks in four subjects are shown 
in Figure 3. The lowest point of the upper 
curve represents the farthest eyelid dis- 
placement, that is, the most closed posi- 
tion. After a brief time in which the eyelid 
is stationary, in the closed phase of the 
blink, the eyelid rapidly accelerates as it 
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Fig. 3 (Doane). Displacement and velocity characteristics of upper eyelid movement in four subjects. The 
curves for each subject represent four consecutive blinks. The upper curves of each set represent the 
excursion of the eyelid; the lower curves, the computer-generated instantaneous velocities of the eyelid 
during its closing and opening phases, on the same time base. 
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moves upward toward its starting posi- 
tion. This opening motion slows signifi- 
cantly as the eyelid rises, the last few 
millimeters of movement being accom- 
plished at a relatively slow rate. The 
steeper the displacement curve, the 
greater the acceleration. The lower curve 
of each pair is the mathematical deriva- 
tive of the displacement curve, derived by 
the computer processing, and represents 
the instantaneous velocity of the upper 
eyelid as a function of time from the start 
of the blink. 

There were considerable variations in 
eyelid dynamics between individuals; the 
factors from blink to blink in the same 
subject were more consistent. This was 
true even when data were compared from 
several filming periods for the subject 
during more than a year’s time. The char- 
acteristics that showed the greatest varia- 
tion between individuals were the peak 
velocity of the descending upper eyelid 
and the total extent of travel of both 
eyelids. 

In the examples shown in Figure 3, 
upper eyelid maximum excursion ranges 
from 5 to 13 mm, and peak velocities from 
8 to 30 cm/sec. The low values for subject 
D (Fig. 3, bottom right) are unusual; this 
individual had a narrow palpebral fissure 
and all blinks were incomplete. Subject A 
(Fig. 3, top left) is perhaps the most 
typical example, with upper eyelid excur- 
sions of 8 to 9 mm and velocities of 16 to 
19 cm/sec. In every instance in all sub- 
jects, the opening (ascending) upper eye- 
lid traveled much more slowly than it did 
when closing. 

The movement of the upper eyelid is 
rapid as it crosses the visual axis; the 
velocity is usually 15 to 25 cm/sec, but a 
few instances over 40 cm/sec were noted. 
Over 50 films taken from the hidden cam- 
era location show that during normal, 
nonconscious blinks, with the subject 
free to fixate on any object, most blinks 
are incomplete, with the eyelids not 
touching. 
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Because of the great variation in eyelid 
motion characteristics between individu- 
als, including the degree of completeness 
of blinks, a typical time profile may be 
different from any specific example. For 
convenience, however, the values in the 
Table may be considered representative 
of a standard fast blink. The stationary 
phase between the closing and the open- 
ing of the eyelids during a normal, non- 
conscious blink is short, on the order of 3 
to 5 msec. Because the best time resolu- 
tion obtainable at the fastest speed of 500 
frames/sec is 2 msec, clear distinctions 
between the exact start and end of such 
short events were not possible. Voluntary, 
conscious blinks will nearly always be of 
longer duration than  nonconscious 
blinks, because the former are more com- 
plete, with larger excursions. Also, such 
forced, conscious blinks have a much 
longer stationary period between the clos- 
ing and opening phases, often approach- 
ing 30 msec in duration. 

The primary motion of the lower eyelid 
during a blink is a horizontal translation 
in a nasal direction, sometimes accompa- 
nied by a downward movement of 1 or 
2 mm. Total lateral movement is about 2 
to 5 mm, with the motion synchronized 
with the upper eyelid’s descent (Fig. 4). 
When there is complete eyelid closure 
and contact, the nasally directed transla- 
tion of the lower eyelid will carry the 
upper eyelid along with it. The start of the 
opening phase is seen as the beginning of 


TABLE 


DYNAMICS OF UPPER EYELID MOTION 
DURING A BLINK* 


Factor Value 
Duration of closing phase 82.1 + 2.1 msec 
Duration of opening phase 175.8 + 11.0 msec 
Total blink duration 257.9 + 11.3 msec 
Maximum closing velocity 18.7 + 1.7 cm/sec 
Maximum opening velocity 9.7 + 0.7 cm/sec 


*Each value is an average of 40 blinks, + standard 
error of the mean, in ten different subjects. 


VOL. 89, NO. 4 


Oo) Oe? 0.3 0.4 





€ UPPER LID 
AE. MOVEMENT 
O 
da 
< 
— 
9 
O 
0 
closing opening 
phase 
a 25 LOWER LID 
E MOVEMENT 
Ò 
> 5.0 
<x 
— 
7 
O 2.5 


Osl 0.2 0.3 0s4 
TIME (sec) 


Fig. 4 (Doane). Upper eyelid motion (down, then 
up) and lower eyelid motion (nasal, then temporal) 
for the same blink. 


motion of the lower eyelid in a temporal 
direction toward its resting, central posi- 
tion. Frequently, the return of the lower 
eyelid starts several hundredths of a sec- 
ond before the upper eyelid begins its 
opening, upward motion. 

There is little tendency for Bell’s phe- 
nomenon in normal, fast blinks. In most 
instances, there is no significant upward 
rotation of the globe during the blink, 
unless the eyelid is restrained or the blink 
is strong and forced. This finding is some- 
what contrary to what many have come to 
believe, that is, that Bell’s motion occurs 
during most blinks. 

Although the globe does not normally 
rotate upward during blinking, it does 
move in a posterior-anterior direction. 
This implies that there is considerable 
pressure exerted on the anterior surface of 
the globe by the descending upper eyelid. 
There is good correlation between the 
descent of the eyelid and the retraction of 
the globe (Fig. 5). Both upper eyelid 
movement and globe retraction are shown 
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Fig. 5 (Doane). Upper eyelid motion and posterior 
movement of the globe, for the same blink. Note that 
the vertical scales, representing displacement dis- 
tance, differ for the two movements. 


for the same blink, on the same time scale. 
The amount of posterior movement of the 
globe varies considerably between indi- 
viduals, ranging between 0.7 and 1.6 mm, 
perhaps reflecting differences in eyelid 
tightness. Examples of posterior move- 
ment of the globe during several succes- 
sive blinks are shown in Figure 6. The 
data for globe retraction were obtained 
with the camera axis perpendicular to the 
direction of gaze of the subject. 

The eyelids are efficient in mixing the 
tear fluid and spreading it over the corne- 
al surface. A l-l drop of concentrated 
fluorescein solution, carefully applied to 
the temporal corner of the eyelid junction, 
is well mixed after only one blink of the 
eyelids. The applied drop first runs along 
the lower tear meniscus at the upper edge 
of the lower eyelid. With a complete 
blink, the upper eyelid then touches this 
strip of solution, and as it opens, it carries 
the fluorescein over virtually the entire 
exposed surface of the globe. With a 
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Fig. 6 (Doane). Posterior-anterior movement of 
the globe for three successive blinks in the same 
subject. Globe retraction ranged from 1.3 to 1.6 mm 
in these cases. 


microdrop of solution much less than 1 
ul, several blinks of the eyelid usually are 
required for a fairly uniform distribution 
of the dye. 


DISCUSSION 


Eyelid motion, globe movement, tear 
distribution, and tear drainage are all inti- 
mately related in serving the crucial func- 
tion of maintaining a clean, stable tear 
film layer over the corneal surface. The 
date on eyelid and globe motion reported 
here are part of a comprehensive study; 
data on tear mixing and drainage will be 
presented in more detail later. 

Because most normal, nonconscious 
blinks are incomplete, an area of the infe- 
rior cornea is not wiped and wetted as 
frequently as the remainder of the corneal 
surface. There appeared to be no deleteri- 
ous effects, indicating that the truly com- 
plete blinks occurred frequently enough 
to prevent problems. 

Incomplete blinks are faster (that is, 
last a shorter time from start to finish) 
than complete blinks, because the eyelids 
do not move as far and because the time 
that the eyelids are stationary is shorter. 
Thus, because incomplete blinks seem to 
appear frequently during times when the 
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subject is fixating his gaze, vision is ob- 
scured for a shorter time than if the blink 
were complete. This may be the reason 
for such a high frequency of incomplete 
blinks. It is well known, for instance, that 
such visual tasks as reading tend to be 
accompanied by less frequent blinking, 
again indicating a minimization of the 
time that vision is obscured. In any case, 
the percentage of incomplete blinks that 
occur under such circumstances is much 
higher than previously reported. Results 
of earlier blink studies have been skewed 
because they reported voluntary, con- 
scious blinks, which are nearly always 
complete. 

It is the downward motion of the upper 
eyelid that wipes the cornea clear of any 
accumulated debris, and a few blinks will 
usually carry such material into the lower 
tear meniscus where it remains when the 
eyelid rises. Then, the nasally directed 
horizontal movement of the lower eyelid 
during the next few blinks moves the 
debris toward the medial canthus. Once 
there, it will either exit via the punctal- 
canaliculi drainage system, or collect in 
the region of the eyelid junction, where it 
can be removed by a swipe of a finger. 
The horizontal translation of the lower 
eyelid appears to play a primary role in 
the normal tear turnover process. In many 
individuals, the lower eyelid also moves 
downward | or 2 mm during the descent 
of the upper eyelid, giving the subjective 
impression that the globe is rotating up- 
ward. 

The importance of distinguishing be- 
tween nonconscious, natural blinks and 
those of a voluntary nature must be em- 
phasized. Not only are the time factors 
changed, but the percentage of complete 
blinks is different. In a given subject, 75% 
or more of the blinks may be incomplete 
when the photography is done through 
the one-way mirror and the subject is 
unaware that blinking is the topic of 
interest. The same individual will typi- 
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cally show all, or nearly all, blinks to be 
complete when the subject knows that the 
blinking process is being photographed. 
This is the case despite explicit instruc- 
tions for the subject to blink naturally and 
not to force eyelid closure. Evidently, to 
the subject, a normal blink is a complete 
eyelid closure. 

The measurable retraction (or pushing 
inward) of the globe during the descent of 
the upper eyelid might have been antici- 
pated. There have been several reports of 
measurements of considerable force ex- 
erted by the eyelid as closure is accom- 
plished. For instance, Burton 8 found that 
the upper eyelid exerts a squeeze force of 
50 to 70 g. Miller? reported that the aver- 
age pressure developed during a blink 
was 10.3 mm Hg. Such pressure would 
ensure intimate contact between the inner 
surface of the upper eyelid and the cor- 
nea. Studies by Holly!® and Holly and 
Lemp!! showed that it is important that 
the wiping action of the upper eyelid 
clean off the mucin layer of the tear film 
adjacent to the corneal epithelium. A 
short time after the re-forming of the tear 
film by the blink action, this mucin layer 
is thought to become contaminated by the 
overlying lipid layer, impairing the wet- 
ting ability of the mucin. The mucin, 
which is the natural detergent of the tear 
fluid, can then no longer aid in the wet- 
ting ability of the epithelium (normally 
hydrophobic), and dry spots will form. 
Thus, the close contact of the eyelid with 
the cornea aids in replacing this mucin on 
a periodic basis, perhaps actually rubbing 
fresh mucin onto the corneal surface. The 
posterior movement of the globe during 
the blink supports the concept that the 
eyelid pressure must be significant, and is 
an important factor in the corneal wetting 
mechanism. 

It is commonly but incorrectly believed 
that the upward rotation of the globe 
associated with Bell’s phenomenon oc- 
curs during normal blinking. The confu- 
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sion arises because of the difference be- 
tween normal, unforced blinks and those 
that are voluntary or where the eyelid is 
restrained from its normal motion. Up- 
ward rotation of some 15 degrees during a 
normal blink, and even more during a 
protective reflex blink, have been report- 
ed.!? Such large excursions occur only in 
cases of a strong, forced blink, or when 
the eyelid is held or restrained. In the 
many films examined in this study, the 
amount of upward rotation seems to be 
generally correlated with the effort in- 
volved in the blink. Duke-Elder and 
Scott’s!* statement that “in voluntary clo- 
sure, it (upward rotation) varies in extent 
directly with the amount of energy ex- 
pended in the act of closure, being absent 
when little effort is involved,” is con- 
firmed by the high-speed photography. 
Little effort is involved in normal, non- 
conscious blinking, and Bell’s phenome- 
non does not normally occur in most 
blinks. 

There is a tendency toward upward 
globe rotation when there is discomfort 
upon blinking, as when debris is on the 
eye or when a contact lens is uncomfort- 
able. Photography of two subjects who had 
worn hard contact lenses for more than 
ten years with no discomfort showed no 
Bell’s motion during normal blinking. 
The limits of detectable movement with 
the projection system were approximately 
0.1 mm, or one-half degree of arc, so that 
rotations below this magnitude are not 
considered here. Certainly such small 
displacements would be unimportant in 
corneal wetting. 


SUMMARY 


We used a high-speed camera system to 
study in detail the eyelid motion dynam- 
ics of the human eyeblink. Films were 
made from a hidden location through a 
one-way mirror. In this manner, normal, 
unforced blinks were recorded. 


The descent of the upper eyelid 
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reached its maximum speed at about the 
time that it crossed the visual axis, gener- 
ally in the range of 17 to 20 cm/sec, but 
occasionally reaching a speed of over 
40 cm/sec. The motion of the lower eyelid 
was mostly horizontal, in a nasally direct- 
ed movement, with a total displacement 
in the range of 2 to 5 mm. 

A distinction must be made between 
normal, unforced blinks, and voluntary, 
forced eyelid motion. In a normal blink, 
no appreciable upward rotation of the 
globe is observed. A forced blink or a 
restraint of motion of the upper eyelid 
results in a significant demonstration of 
Bell’s movement. The globe moves pos- 
teriorly up to 1 to 6 mm as the upper 
eyelid descends, probably caused by eye- 
lid pressure during the closing phase of 


the blink. 
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LOWER EYELID RETRACTION AFTER BLEPHAROPLASTY 


CONRAD HAMAKO, M.D., AND HENRY I. BAYLIS, M.D. 
Los Angeles, California 


Retraction of the lower eyelid is a po- 
tential complication of blepharoplasty or 
of other surgical procedures that use a 
blepharoplasty eyelid incision. 

The basic mechanism in postoperative 
lower eyelid retraction is scarring and 
contraction of tissues in the plane of the 
orbital septum or an actual vertical short- 
ening of the orbital septum (Fig. 1). The 
orbital septum may be shortened if it 
is inadvertently dissected with a skin- 
muscle flap, if it is sutured after removal 
of orbital fat, or if the lower eyelid is held 
in a downward position after lower eyelid 
surgery. The lower eyelid retractors and 
the skin are not involved in cases of pure 
retraction of the eyelid. When firm up- 
ward traction is applied to the retracted 
lower eyelid, no shortage of skin is mani- 
fest and no elevation of the eye is noted 
(Fig. 2). 

Smith and Edgerton!? discussed the 
treatment of vertical shortening of the 
lower eyelid after blepharoplasty. Smith? 
described the use of radiation for hyper- 
trophic scarring, surgery, and grafting. 
Edgerton? described release and mobili- 
zation of the eyelid by incision of the 
orbital septum and a Frost suture to main- 
tain elevation of the eyelid. 

Lower eyelid retraction noted in the 
immediate postoperative period has been 
successfully treated in one patient (one 
eyelid) by simply applying firm upward 
traction on the lower eyelid. 

Long-standing postoperative lower eye- 
lid retraction has been successfully treat- 
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Fig. 1 (Hamako and Baylis). Left, Normal inferior 
orbital septum. Right, Shortened inferior orbital 
septum with lower eyelid retraction. 


ed according to the basic principles out- 
lined by Edgerton,? but using a relatively 
small skin incision and a precise means of 
maintaining elevation of the mobilized 
lower eyelid. We describe a simple effec- 
tive procedure for correcting this lower 
eyelid retraction. 


MATERIAL AND METHODS 


Anesthesia may be general, or it may be 
local in a cooperative patient. A lateral 
canthotomy is performed exposing the 





Fig. 2 (Hamako and Baylis). Fixation of the re- 
tracted lower eyelid without evidence of shortage of 
skin and without elevation of the eye. 





Fig. 3 (Hamako and Baylis). Lower limb of the 
lateral canthal tendon lysed at the orbital rim. 


lateral orbital rim and the lateral canthal 
tendon. The skin and orbicularis incision 
is extended to the posterior aspect of the 
lateral orbital rim. The lower limb of the 
lateral canthal tendon is lysed with scis- 
sors at the orbital rim (Fig. 3). The skin of 
the lower eyelid is undermined with scis- 
sors through the lateral canthotomy skin 
incision. The retracting tissue layer with- 
in the lower eyelid is palpated with scis- 
sors and lysed close to the inferior orbital 
rim, as far nasally as required to allow 
mobilization of the lower eyelid (Fig. 4). 
When the retraction is adequately re- 
lieved, the lower eyelid may be freely 





Fig. 5 (Hamako and Baylis). Top, Fixation of the 
retracted lower eyelid postoperatively. Bottom, Free 
upward movement of the mobilized lower eyelid 
after lysis of the retracting layer of tissue. 
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Fig. 4 (Hamako and Baylis). Retracting layer of 
tissue within the lower eyelid palpated and lysed 
close to the inferior orbital rim. 


drawn upward (Fig. 5). A tongue of lateral 
canthal tendon and lateral tarsus with 
overlying orbicularis muscle is fashioned 
in the following manner as previously 
described by Tenzel.* The lower eyelid is 
drawn up into the desired position, the 
location of the new lateral canthal angle is 
identified along the lower eyelid and the 
eyelid margin is excised from the overlap- 
ping lateral segment of the lower eyelid 
(Fig. 6, left). The skin is reflected forward 
to the point along the lower eyelid margin 
where the new lateral canthal angle has 
been localized (Fig. 6, right). The con- 
junctiva on the posterior aspect of this 





Fig. 6 (Hamako and Baylis). Left, Desired posi- 
tion of the new lateral canthal angle determined 
along the lower eyelid margin. Right, Eyelid margin 
excised from the overlapping lateral segment of the 
eyelid and skin reflected forward. Tongue of lateral 
canthal tendon and lateral tarsus exposed. Desired 
position of the lower eyelid and lateral eyelid 
tongue. 
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tongue is dissected free from the over- 
lying eyelid retractors and tarsus. The 
conjunctiva firmly adherent to the upper 
aspect of the tarsus is vigorously scraped 
with a knife blade to remove the epitheli- 
um. The orbital rim is exposed and a 
posteriorly based periosteal flap is out- 
lined with a knife blade. This periosteal 
flap is raised with a periosteal elevator. 
The location of this flap, above the lateral 
canthal angle, is identified by drawing the 
lateral aspect of the lower eyelid upward 
into a slightly overcorrected position. 
Each arm of a double-armed 4-0 black 
silk suture is passed through the lateral 
tongue of the lower eyelid from the ante- 
rior to the posterior surface (Fig. 7, left). 
Each arm of the silk suture is then passed 
under the periosteal flap and through its 
base (Fig. 7, right). The eyelid tongue is 
drawn into position under the periosteal 
flap. Each arm of the silk suture is passed 
upward under the orbicularis muscle, 
close to the periosteum, and out to the 
skin surface at the lateral aspect of the 
eyebrow (Fig. 8, left). The silk suture is 
tied over a cotton bolster and interrupted 
5-0 Dexon sutures are used to secure the 
periosteal flap and eyelid tongue to the 
edges of the intact periosteum (Fig. 8, 
right). The skin incision may be left 
unsutured or it may be closed loosely 
with interrupted sutures (Fig. 9). A com- 
bination antibiotic and corticosteroid 
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Fig. 8 (Hamako and Baylis). Left, Silk suture 
passed upward under the orbicularis muscle and out 
to the skin surface at the lateral aspect of the brow. 
Right, Silk suture tied over a cotton bolster and 
interrupted 5-0 Dexon sutures securing the perioste- 
al flap and eyelid tongue to the edges of intact 
periosteum. 
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Fig. 7 (Hamako and Baylis). Left, Double armed 
4-0 black silk suture placed through the eyelid 
tongue. Right, Silk suture passed through the base of 
the periosteal flap. 


ointment is applied to the lower conjunc- 
tival cul-de-sac and to the skin incision. A 
firm dressing is placed over the lateral 
canthal area and allowed to remain in 
place for 12 to 24 hours. Skin sutures, if 
present, may be removed in three to five 
days. The 4-0 silk suture is removed in ten 
to 14 days. 


RESULTS 


We have used this procedure with ex- 
cellent results in seven lower eyelids of 
five patients. Four patients (six eyelids) 
required corrective surgery for retraction 
that occurred after blepharoplasty. One 
patient (one eyelid) required corrective 
surgery for retraction that occurred after 
repair of an orbital floor fracture. 
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Fig. 9 (Hamako and Baylis). Interrupted sutures 
used to close the lateral canthal skin incision. Lower 
eyelid in a slightly overcorrected position. 
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No problem with eyelid-to-globe appo- 
sition has occurred in the lateral canthal 
area after this procedure. No significant 
shortening of the horizontal dimension of 
the palpebral fissure has been noted after 
this procedure. Postoperative drooping of 
the lower eyelid has not occurred in this 
series of patients; however, in one in- 
stance a lower eyelid suspended by the 
described technique for lagophthalmos 
did develop recurrent postoperative lag- 
ophthalmos. 


CASE REPORTS 


Case 1—A 35-year-old man had retraction of the 
right lower eyelid after repair of an orbital floor 
fracture through a subciliary skin incision with a 
skin-muscle flap (Fig. 10, top). Upward traction on 
the lower eyelids shows fixation of the right lower 
eyelid in a retracted position (Fig. 10, bottom). 

Case 2—A 34-year-old woman had retraction of 
both lower eyelids after skin-muscle flap blepharo- 
plasty (Fig. 11. top). The retraction did not resolve 
with time or with conservative measures. Corrective 
surgery was performed on both lower eyelids and an 
excellent result was achieved (Fig. 11, bottom). The 
patient continues to have excellent eyelid position 
more than two years after surgery. 

Case 3—A 32-year-old woman had retraction of 
both lower eyelids after multiple lower eyelid 
blepharoplasties. Retraction of the right lower eye- 
lid was worse than the left lower eyelid (Fig. 12, 
top). Corrective surgery was performed on the right 
lower eyelid and an excellent result was achieved 
(Fig. 12, bottom). The patient continues to have 
excellent eyelid position more than two years after 
surgery. 





Fig. 11 (Hamako and Baylis). Top, Retraction of 
both lower eyelids after blepharoplasty. Bottom, 
Lower eyelid position five months after corrective 
surgery. 
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Fig. 10 (Hamako and Baylis). Top, Right lower 
eyelid retraction after subciliary skin approach or- 
bital floor repair. Bottom, Fixation of the retracted 
right lower eyelid. 


DISCUSSION 


Lower eyelid retraction is not discussed 
often as a potential complication of bleph- 
aroplasty even though it may be as com- 
mon as, or possibly more common than, 
postoperative lower eyelid ectropion. 
Lower eyelid retraction is probably less 
often discussed because it may be a mini- 
mal defect that is not as noticeable and not 
as objectionable as ectropion. Also, lower 
eyelid retraction, unless severe, may not 
be considered for corrective surgery. 
However, an attempt usually would be 
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Fig. 12 (Hamako and Baylis). Top, Retraction of 
the right lower eyelid after blepharoplasty. Bottom, 
Lower eyelid position four weeks after corrective 
surgery. 
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made to correct even a slight degree of 
ectropion. 

All five patients undergoing correc- 
tive surgery for postoperative lower eye- 
lid retraction in this series had the 
primary complaint relating to cosmesis. 
Ocular irritation was the original com- 
plaint of one patient not included in 
the series. This patient was noted to have 
minimal bilateral lower eyelid retraction 
after blepharoplasty. This patient elected 
not to have corrective surgery even 
though the symptoms were relieved by ele- 
vating the lower eyelids temporarily with 
tape. 

Prevention of postoperative lower eye- 
lid retraction might be accomplished by 
applying upward pressure on the lower 
eyelid with a compress or a dressing im- 
mediately after surgery. A Frost suture 
might also be used to apply upward trac- 
tion on the lower eyelid postoperatively. 
One of us (H.I.B.) has corrected post- 
blepharoplasty retraction of one lower 
eyelid during the early postoperative peri- 
od (third day) by simply applying firm 
upward traction on the eyelid. 

Lower eyelid retraction identified in 
the late postoperative period may respond 
to vigorous massage; however, we have 
not had success with such treatment. All of 
the patients in this series were referred for 
evaluation only after conservative forms 
of treatment, such as eyelid massage, had 
failed. 

Grafting procedures, although more 
complicated, may be equally successful 
in correcting postoperative lower eyelid 
retraction. Sclera or tarsus placed be- 
tween the inferior tarsal border and the 
superior margin of the retracting tissue 
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layer may be used to increase the vertical 
height of a retracted lower eyelid. A skin 
graft may be necessary in conjunction 
with a scleral or a tarsal graft if the 
vertical height of the eyelid must be ex- 
panded beyond the limit of the existing 
skin. A skin graft alone will not relieve 
retraction of the lower eyelid that occurs 
at the level of the orbital septum. 

Although we have encountered no com- 
plications with the reported procedure, 
blind release of the orbital septum from 
the inferior orbital rim could potentially 
cause orbital hemorrhage and loss of vi- 
sion. Release of the orbital septum and 
the retracting tissue layer under direct 
visualization with a blepharoplasty skin 
flap might decrease the possibility of this 
potential complication. 


SUMMARY 


We used a simple procedure to cor- 
rect retraction of the lower eyelid after 
blepharoplasty. Through a lateral can- 
thotomy skin incision, the retracting layer 
of tissue within the lower eyelid at the 
level of the orbital septum is lysed and 
the lower eyelid is mobilized. The level 
of the lower eyelid is elevated and fixed 
in the desired position by attaching a 
tongue of lateral canthal tendon and later- 
al tarsus to the lateral orbital rim under a 
posteriorly based periosteal flap. 
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CONGENITAL HORIZONTAL TARSAL KINK 


ALBERT W. BIGLAN, M.D., AND GEORGE F. BUERGER, JR., M.D. 
Pittsburgh, Pennsylvania 


Because of its rare occurrence, congeni- 
tal entropion is infrequently recognized 
as a cause of corneal ulcers in infants. 
Delayed recognition and treatment may 
result in permanent visual impairment. 
We describe a case of a boy who had an 
extreme form of entropion caused by a 
congenital horizontal tarsal kink,! which 
led to corneal ulceration and visual im- 
pairment. 


CASE REPORT 


A 3-week-old irritable male infant was referred for 
treatment of an ulcerated cornea that was observed 
on the fifth day of life. The ulcer was superficial and 
was initially treated with topically administered 
gentamicin. The many cultures obtained were either 
sterile or yielded small quantities of coagulase posi- 
tive Staphylococcus. 

The poor clinical response of the ulcer prompted 
transfer of the child to Children’s Hospital of Pitts- 
burgh. Examination at the time of admission 
showed an irritable child with severe blepharo- 
spasm and absence of the eyelid fold on the right 
upper eyelid (Fig. 1). A geographic central corneal 
ulcer was observed on the right eye. Normal anterior 
chamber and iris structure were noted. The left eye 
was normal. Cultures obtained after suspension of 
topically administered antibiotics yielded small 
quantities of mannitol-positive Staphylococcus 
but no Neisseria species. Topically administered 
gentamicin, polymyxin B sulfate (Neosporin), and 
cyclopentolate HCI resulted in slow epithelializa- 
tion of the ulcer. An allergic response developed and 
bacitracin ophthalmic ointment was substituted. 
The ulcer continued to epithelialize and the patient 
was discharged on the tenth hospital day. 

One week after discharge, the patient was ob- 
served in a resting state for the first time. An obvious 
entropion of the right upper eyelid was noted, which 
was not able to be reduced. The following day 
surgical repair was done. 

Examination at the time of the operation showed a 
horizontal kink that spanned the entire length of the 
superior tarsal plate and produced inversion of the 
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Fig. 1 (Biglan and Buerger). Congenital tarsal 
kink associated with absence of the upper eyelid 


fold. 


distal 3 mm of the right eyelid margin (Fig. 2). The 
kink was elastic and would not remain reduced 
when the distal portion of the tarsus was placed in 
its normal position. A skin incision was made in the 
position of an eyelid fold and the tarsus was surgi- 
cally fractured with a sharp dissection at the apex of 
the crease. Everting sutures were placed through 
both edges of the tarsus and passed through the skin 
and tied over bolsters, thereby creating an upper 
eyelid fold and placing the distal tarsal margin in a 
normal position. 

The first postoperative examination showed a rest- 
ing child who had a normal feeding pattern. The 
corneal ulcer was completely epithelialized and the 
stromal opacity was clearing at its peripheral mar- 
gins. 





Fig. 2 (Biglan and Buerger). Everted right upper 
eyelid. The forceps are grasping the superior edge of 
the tarsus. Cotton-tipped applicators are necessary 
to reduce the tarsal kink. 
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Sixteen months after repair, the patient has a 
3-mm corneal opacity in the visual axis. The patient 
is being treated with phenylephrine and occlusion 
therapy. Fixation, however, remains unsteady. 


DISCUSSION 


Congenital entropion occurs rarely; 
only 13 cases were reported before 1969.2 
Congenital horizontal tarsal kink! repre- 
sents an extreme form of this condition. 
Entropion in infants must be distin- 
guished from epiblepharon, a condition 
characterized by a fold of skin that pushes 
the eyelashes of the lower eyelid toward 
the globe and cornea. Epiblepharon usu- 
ally resolves spontaneously and rarely 
requires surgical intervention. 

Congenital entropion, or its extreme 
form, horizontal tarsal kink, is character- 
ized by a fixed inward rotation of the 
distal tarsal margin causing cilia to 
abrade the cornea. This inverted upper 
eyelid margin may be caused by an over- 
action of the marginal orbicularis fibers, 
or as in this case, a kink is present in the 
tarsus. 

Congenital entropion has been associ- 
ated with several systemic defects that 
include the following: cardiac defects, 
mental retardation, skull defects, brachy- 
syndactly, equinovarus, and microgna- 
thia? and some of these may delay diagno- 
sis and the timing of surgical intervention. 

Previous treatments for congenital en- 
tropion include the following: lateral can- 
thotomy,*® the Celsus procedure,’ oblique 
blepharotomy and Snellen suture,> sim- 
ple excision of the tarsus,® excision of the 
tarsal kink, and a modified Panas’ opera- 
tion.’ 

Our patient had a unilateral kink in the 
upper tarsus that caused a corneal ulcer. 
The kink was associated with the absence 
of an upper eyelid fold and severe bleph- 
arospasm. A review of all available preop- 
erative photographs of previous case re- 
ports of infants with congenital entropion 
shows that a total absence of the upper 
eyelid fold or the presence of only a 
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vestigial remnant is common to all. +28 
Blepharoptosis, which is usually associat- 
ed with the absence of an eyelid fold, was 
not present. 

Our patient was similar to the one de- 
scribed by Callahan.! Both of these pa- 
tients had a persistent kink defect even 
when the orbicularis was relaxed under 
general anesthesia. A Celsus procedure or 
simple excision of orbicularis and skin 
would not have been sufficient to hold the 
eyelid in an everted position without 
placing undue stress on the skin incision. 

The procedure advocated by Callahan, 
specifically for reducing a tarsal kink, 
involves resection of the kink and evert- 
ing the eyelid with matress sutures. This 
may produce a shortening of the eyelid. 
We elected to use a tarsal splitting proce- 
dure as advocated by Wies? and later 
applied to the upper eyelid by Ballen.!° 
This procedure is commonly used to cor- 
rect cicatricial entropion in adults and the 
ophthalmic surgeon’s familiarity with 
this procedure, as well as its predictabili- 
ty, make it an ideal procedure for correct- 
ing entropion of this degree in infants. 
Use of this procedure resulted in an excel- 
lent functional and cosmetic result in our 
patient. 

Congenital entropion is one of the 
causes for corneal ulceration in infants. 
In our patient, the delay in recognition of 
this entity may have caused a permanent 
visual deficit. We believe that infants 
with corneal ulcers should have appropri- 
ate cultures obtained and antibiotics initi- 
ated when indicated. We also would ad- 
vise that the ophthalmologist observe the 
child at rest if possible. 


SUMMARY 


A 3-week-old male infant had an ex- 
treme form of entropion caused by a con- 
genital horizontal tarsal kink, which led 
to corneal ulceration and visual impair- 
ment. The combination of absence of the 
upper eyelid fold, irritability, and blepha- 
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rospasm in the absence of congenital 
blepharoptosis is a sign that may facilitate 
early recognition of this problem. 
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OPHTHALMIC MINIATURE 


Fifty years ago this month in The Journal 

A well-performed combination of iridencleisis and sclerectomy 
will almost invariably yield a good filtering cicatrix, and almost 
always without the aid of massage. With the exception of two cases, 
my results with this operation have been extremely satisfactory, and 
I have performed the operation several times on an only eye, the 
other having been previously lost from untreated glaucoma. All of 
these one-eyed patients have done well, and several of them have 
returned to their occupations. As one method of producing a 
filtering cicatrix in cases of chronic glaucoma I commend it to your 
consideration. I have never seen a case of hypotony follow this 
operation. 


Combined iridencleisis and 
sclerectomy for chronic 
glaucoma, by A. Greenwood 
Am. J. Ophthalmol. 13:302, 1930 


COMBINED Z-PLASTY AND HORIZONTAL SHORTENING PROCEDURE 
FOR ECTROPION 
ALLEN M. PUTTERMAN, M.D. 
Chicago, Illinois 


Acquired, senile ectropion is usually 
caused by horizontal laxity of the eyelid 
and can be successfully treated with a 
horizontal shortening operation. Cicatri- 
cial ectropion is secondary to a vertical 
loss of skin and is treated with a Z-plasty 
of the eyelid skin, if the vertical shortage 
of skin is in one eyelid segment, or with a 
skin graft if the shortage is diffuse. 

Occasionally, an ectropion of the eye- 
lid is secondary to both vertical loss of 
skin and horizontal laxity of the eyelid. In 
such cases, treatment only of the hori- 
zontal laxity or of the cicatricial compo- 
nent will frequently leave some residual 
ectropion of the eyelid. Therefore, if the 
skin shortage is diffuse, treatment con- 
sists of a skin graft combined with a 
full-thickness pentagonal resection of 
eyelid tissue.! If this skin cicatrix is 
localized to one third of the eyelid, the 
ectropion can be treated with a skin 
Z-plasty performed simultaneously with 
a full-thickness pentagonal horizontal 
shortening procedure. 

Described herein is a combined Z- 
plasty and horizontal shortening proce- 
dure to treat ectropions with cicatricial 
and horizontal laxity components. To the 
best of my knowledge, this is the first 
report of this technique, which has suc- 
cessfully relieved ectropions in six pa- 
tients. 


From the University of Illinois Eye and Ear 
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ed in part by National Institutes of Health Grants EY 
1792-01 Al and EY 7038-02. 
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MATERIAL AND METHODS 


A methylene blue marking pen is used 
to draw a vertical line from the eyelid 
margin to a distance about 10 mm from 
the margin, approximately 6 mm tem- 
poral to the scarred eyelid (Fig. 1, A). A 
nasal oblique line is then drawn from the 
end of the first line toward the inferior 
apex of the scar. The scarred area can be 
determined by palpation as well as by 
resistance to elevation of the lower eyelid 
or depression of the upper eyelid with 
the surgeon's finger. 

Local or general anesthesia can be 
used. If local, approximately 3 ml of 2% 
lidocaine (Xylocaine) with epinephrine is 
injected subcutaneously over the in- 
volved eyelid. Topically administered 
tetracaine is instilled over the cornea, 
and a scleral lens is inserted over the eye 
to protect it during the procedure. 

A No. 11 Bard-Parker blade is used to 
sever the full-thickness eyelid over the 
vertical methylene blue line temporal to 
the scar. The blade enters the eyelid 
about 4 mm from the eyelid margin, 
penetrates the full-thickness eyelid, and 
then, with a slicing motion, creates a 
sharp, clean vertical cut through the 
eyelid margin. The knife blade is re- 
versed and is used to sever the full- 
thickness eyelid to the end of the verti- 
cal line. The full-thickness eyelid is then 
severed with a Westcott scissors along 
the oblique methylene blue line in a 
nasal inferior direction, beginning at the 
end of the first vertical incision and 
terminating beneath the inferior scar 
apex. 

The contact lens is removed, and the 
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Fig. 1 (Putterman). A, Dotted line indicates site of temporal vertical and inferior oblique sides of 
full-thickness pentagonal resection. B, Forceps overlap the eyelid segments to slight tension. C, Three sutures 
unite eyelid margin. D, Eyelid margin sutures are tied, and ends of internal two sutures are tied over the cilia 
suture ends. Superficial tarsus, pretarsal fascia, and orbicularis muscle are sutured. E, Z-plasty incisions. F, 
Nasal and temporal Z-plasty skin flaps are dissected from underlying orbicularis muscle. G, Transposition and 
suturing of skin flaps. Tarsorrhaphy suture is placed through eyelid margin. H, Tarsorrhaphy suture is passed 
above central eyebrow and tied over cotton pledget. 


which could interfere with suturing 
and healing. The forceps are pulled in 


eyelid margin is grasped with two- 
toothed forceps on either side of the 


eyelid vertical incision. By grasping the 
eyelid several millimeters below the 
eyelid margin and several millimeters on 
either side of the incision, the margin 
and the incision sites are not crushed, 


opposite directions so that the eye- 
lid remnants on each side of the 
incision are overlapped (Fig. 1, B). A 
scratch incision is made on the eyelid 
margin at the site that the eyelid rem- 
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nants are overlapped to the extent of 
slight tension (Fig. 1, B). 

The contact lens is replaced on the 
eye. A No. 11 Bard-Parker blade is used 
to incise the full-thickness eyelid and 
eyelid margin in a 10-mm vertical cut at 
the location of the scratched eyelid mar- 
gin in a similar manner to the previous 
temporal vertical incision. The pentago- 
nal resection is completed with a tempor- 
al inferior oblique cut with Westcott 
scissors, beginning at the inferior end of 
the nasal vertical cut and connecting with 
the inferior extent of the previous inci- 
sion site at the apex of the scar. In this 
way, a full-thickness pentagon of redun- 
dant eyelid that includes the scarred 
segment of the eyelid is removed. 

The eyelid margin is then united with 
three 6-0 black silk double-armed su- 
tures (Fig. 1, C). One arm of each suture 
is placed through the tarsus to exit at the 
squared corner where conjunctiva meets 
the eyelid margin. The second suture is 
placed through the gray line, and the 
third is placed through the most internal 
row of cilia. Sutures are tied in triplicate, 
and the cilia suture ends are tied over the 
four internal suture ends. In this way, 
when all six ends are cut lengthwise. 
they point away from the cornea to avoid 
keratopathy (Fig. 1, D). Four to six 6-0 
polyglactin 910 (Vicryl) sutures then pass 
through the superficial tarsus, pretarsal 
fascia, and orbicularis muscle to unite the 
vertical incision (Fig. 1, D). The eyelid 
margin sutures are pulled upward by a 
hemostat, with minimal tension. 

A methylene blue marking pen is then 
used to draw the lines for the Z-plasty 
incision. One line is drawn 60 degrees 
from the vertical incision, beginning at 
its superior end, and extending for a 
distance equivalent to the length of 
the slightly stretched vertical incision 
(Fig. 1, E). The second line is drawn from 
the inferior end of the vertical incision, 
and 60 degrees from it in a direction on 
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the other side of the vertical incision, 
again fora distance equivalent to the verti- 
cal incision length (Fig. 1, E). Whether 
the superior or inferior incision is nasal 
or temporal will depend on the skin 
available for flaps in those directions. 

A No. 15 Bard-Parker blade incises 
the skin over the methylene blue line 
(Fig. 1, E). The temporal and nasal skin 
flaps are undermined from underlying 
orbicularis muscle with sharp-pointed 
iris scissors (Fig. 1, F). Observing the 
points of the scissors through the translu- 
cent skin during the dissection elimi- 
nates buttonholing the skin and avoids 
including subcutaneous tissue with the 
flaps. The flaps are overlapped. If there 
is much tension, the skin adjacent to the 
flaps is undermined until the flaps can be 
overlapped with minimal tension. Bleed- 
ing is controlled with disposable cautery. 
The flaps are then transposed so that the 
superior flap is brought to the inferior 
position and the inferior flap to the 
superior area (Fig. 1, G). The flaps are 
then sutured to surrounding skin with 
interrupted 6-0 black silk sutures (Fig. 1, 
G). 
A 4-0 black silk double-armed suture is 
placed in the eyelid on each side of the 
sutured eyelid margin. Each suture en- 
ters skin about 4 mm from the eyelid 
margin, passes through the orbicularis 
oculi muscle and superficial tarsus, and 
exits at the gray line (Fig. 1, G). The 
ends of each suture then pass through 
the forehead above the central eyebrow, 
if the lower eyelid is being operated on, 
or the central cheek if the upper eyelid is 
ectropic. The contact lens is removed, 
and the 4-0 black silk suture is tied over 
small cotton pledgets so that the eyelid is 
stretched to slight tension (Fig. 1, H). 

After six to seven days the skin sutures 
are removed. After 12 to 14 days the 
eyelid margin and tarsorrhaphy sutures 
are removed. Two and one-half to three 
weeks postoperatively, the patient be- 
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gins massaging the lower eyelid in an 
upward direction or the upper eyelid in a 
downward direction, over the incision 
site. This is continued for one month. 


DISCUSSION 


Cicatricial ectropion of the eyelid is 
usually caused by vertical loss of skin 
from trauma, previous surgery, or burns. 
Diagnosis of lower eyelid cicatricial 
ectropion can be aided by the palpation 
of scar tissue in the eyelid. The ectropion 
will also be accentuated when the patient 
opens the mouth widely. This places a 
stretch on the facial skin. There will also 
be minimal eyelid elevation on upgaze. 
In upper eyelid cicatricial ectropion, 
there is usually eyelid lag, eyelid retrac- 
tion, and lagophthalmos. 

If the eyelid margin is relatively tight, 
cicatricial ectropion can be relieved with 
a skin Z-plasty, if associated with local- 
ized cicatricial changes, or a skin graft, if 
associated with diffuse scarring. 

An acquired senile lower eyelid ectro- 
pion is usually the result of stretching 
of all the eyelid tissue components, 
which results in horizontal eyelid laxity. 
The diagnosis of an ectropion caused by 
horizontal laxity can be made by ruling 
out a history of trauma, previous surgery, 
and burns. The absence of ectropion 
accentuation on opening the mouth 
widely, the inability to palpate scar tissue 
within the eyelid, the ease of lower 
eyelid elevation or upper eyelid depres- 
sion, and the ability to pinch the horizon- 
tally redundant full-thickness eyelid to- 
gether further aid in the diagnosis. This 
type of ectropion can usually be easily 
corrected by tightening the lower eyelid 
in a horizontal direction by removing a 
section of full-thickness eyelid.’ 

Occasionally, a cicatricial ectropion 
occurs simultaneously with horizontal 
laxity of the eyelid. If only a Z-plasty or 
skin graft is performed, the patient may 
still retain a partial ectropion. The diag- 
nosis is made by finding characteristics of 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1980 


both cicatricial and acquired ectropion 
occurring together. I have had several 
patients who retained an ectropion after I 
have performed a Z-plasty for a cicatricial 
ectropion that occurred after surgery for 
eyelid cancer. Resection of a full-thick- 
ness section of the horizontally lax eyelid 
as a second procedure corrected the 
residual ectropion in these cases. 

To correct a lower eyelid ectropion 
secondary to cicatricial and horizontal 
eyelid laxity components, a skin graft can 
be combined with a full-thickness pen- 
tagonal resection if the cicatricial changes 
are diffuse and encompass more than one 
third of a horizontal eyelid dimension.’ If 
the cicatrix is confined to a segment of 
the eyelid less than one third in horizon- 
tal dimension, a skin Z-plasty can be 
combined with a full-thickness pentago- 
nal resection. 

Resection of full-thickness eyelid not 
only tightens the eyelid horizontally, but 
also eliminates the cicatricial section of 
the eyelid that is causing the cicatricial 
ectropion component. In some cases, 
this resection is probably all that may be 
needed to eliminate both horizontal and 
cicatricial ectropion components. How- 
ever, because more vertical cicatricial 
changes are likely to occur after resecting 
full-thickness eyelid, a Z-plasty is added 
to the horizontal shortening to help 
ensure a successful result. 

Some patients with cicatricial ectro- 
pion have an abnormal eyelid margin 
secondary to a previous traumatic lacera- 
tion that was poorly repaired. In these 
cases, even if the eyelid is not horizontal- 
ly lax, the full-thickness eyelid resection 
combined with the Z-plasty corrects the 
abnormal eyelid margin and cicatricial 
ectropion simultaneously. 

A combined horizontal shortening and 
Z-plasty procedure has successfully elim- 
inated lower eyelid ectropion caused by 
horizontal laxity and vertical cicatrix in 
four patients. It has been successful in 
relieving upper eyelid ectropion associat- 
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Fig. 2 (Putterman). Left, Right lower eyelid cicatricial ectropion with horizontal eyelid laxity after excision 
of basal cell cancer. Right, Correction of ectropion six months after Z-plasty horizontal shortening procedure. 


ed with eyelid retraction, lagophthalmos, 
eyelid lag, keratopathy, and abnormal 
eyelid margins in two other patients. 
Two of the patients with lower eyelid 
ectropion had had lower eyelid basal cell 
cancer surgery, in which skin and subcu- 
taneous tissue were removed. In one 
patient a skin graft had been placed; in 
another patient no graft was used during 
the primary surgery (Fig. 2). A third 
patient with lower eyelid ectropion had 
suffered a traumatic laceration and avul- 
sion of the lower eyelid as well as a 
laceration of eye that required enuclea- 
tion. The fourth patient had neurofibro- 
matosis, which led to horizontal laxity of 
the lower eyelid and secondary ectro- 





Fig. 3 (Putterman). Left, Right upper eyelid cicatricial ectropion associated with abnormal eyelid margin, 


pion; the cicatricial component was caus- 
ed by a surgical burn of the eyelid skin 
that occurred while holes were being 
drilled in the inferior orbital rim to fixate 
an orbital floor implant. The cicatrix from 
the dissection of skin from orbicularis 
oculi muscle during the surgical place- 
ment of the implant also added to the 
ectropion in this patient. 

The two patients with upper eyelid 
ectropion had suffered trauma in automo- 
bile accidents that led to laceration and 
avulsion of parts of the upper eyelids. In 
one patient, the eyelid was horizontally 
tight but the eyelid margin was abnormal 
because of an inadequately repaired eye- 
lid margin (Fig. 3, left). The prescribed 
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eyelid lag, lagophthalmos, and keratopathy after eyelid laceration from an automobile accident. Right, 
Resolution of right upper eyelid ectropion, eyelid lag, lagophthalmos, and keratopathy, and restoration of 
normal eyelid margin four months after Z-plasty horizontal shortening procedure. 
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procedure not only relieved the ectro- 
pion, eyelid lag, lagophthalmos, and kera- 
topathy, but created a more normal eye- 
lid margin (Fig. 3, right). The second 
patient with upper eyelid ectropion suf- 
fered a corneal ulcer caused by severe 
lagophthalmos associated with the cica- 
tricial ectropion. He had slight horizontal 
laxity of the eyelid. However, the main 
purpose of the full-thickness pentagonal 
resection of the upper eyelid was to 
eliminate the severely scarred segment 
of the eyelid. 


SUMMARY 


A combined Z-plasty and horizontal 
shortening procedure to treat ectropions 
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with cicatricial and horizontal laxity com- 
ponents successfully relieved ectropions 
in six patients. 

If the cicatricial changes are localiz- 
ed to one third or less of the eyelid, a 
skin Z-plasty to vertically lengthen the 
eyelid can be combined with a full- 
thickness pentagonal resection to hori- 
zontally tighten the eyelid. 
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VARIABLE EXPRESSIVITY IN AUTOSOMAL DOMINANT ANIRIDIA 
BY CLINICAL, ELECTROPHYSIOLOGIC, AND ANGIOGRAPHIC CRITERIA 
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ROBERT E. FERRELL, PH.D., ROBERT R. BORDA, PH.D. AND JOHNNY JUSTICE, JR. 


Houston, Texas 


Autosomal dominant aniridia associat- 
ed with nystagmus, corneal pannus, cata- 
racts, ectopia lentis, glaucoma, macular 
hypoplasia, optic nerve hypoplasia, and 
generally compromised ocular function 
has been well documented.!+2 Numerous 
reports have described the markedly vari- 
able expression of dominant aniridia mu- 
tations, showing iris thinning, typical 
and atypical colobomas, and relative- 
ly complete aniridia within individual 
families.?~!8 Recently, one family with 
aniridia was described with preserved 
visual acuity and a decrease in the num- 
ber and severity of the commonly associ- 
ated features.!3 We describe a family with 
autosomal dominant aniridia charac- 
terized by highly variable iris abnormali- 
ties, preserved ocular function, the varia- 
ble presence of nystagmus, corneal pan- 
nus, cataracts, glaucoma, macular hypo- 
plasia, or optic nerve hypoplasia, diverse 
electrophysiologic recordings, and diag- 
nostic angiographic findings. 


SUBJECTS AND METHODS 


Fifteen individuals in four generations 
of a single family were shown by exami- 
nation to have aniridia, and one more was 
ascertained by review of ophthalmologic 
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records. Additionally, 18 unaffected rela- 
tives were examined. Only five relatives, 
all reportedly unaffected, were not exam- 
ined. All 15 living affected family mem- 
bers were examined on site in the Texas 
Medical Center and had the following 
examinations: visual acuity best corrected 
by refraction, external examination, mo- 
tility examination, slit-lamp examination 
noting expecially iris configuration and 
presence of small and large amplitude 
nystagmus, anterior segment photo- 
graphs, applanation tonometry, examina- 
tion by direct and indirect ophthalmosco- 
py, and fundus photography. Fourteen 
patients had electroretinograms and 
visual-evoked response testing, ten had 
electro-oculograms, 13 had 100-hue color 
testing, 12 had Goldmann visual field 
testing, nine had iris angiography, and 
eight had fundus angiography. 


RESULTS 


In the family pedigree shown in Fig- 
ure 1, the segregation of aniridia is consis- 
tent with an autosomal dominant inheri- 
tance pattern, although there is no male-to- 
male transmission. Of the 16 affected 
members, nine are females and seven are 
males. Approximately 50% of the people 
at risk are affected (15/30). In other fami- 
liest? far fewer than 50% of the people 
at risk have been affected, perhaps be- 
cause careful slit-lamp examinations of 
all at-risk family members were not per- 
formed. 

Summary of clinical findings is pre- 
sented in the Table. Of the 16 affected 
family members, ten had visual acuity of 
6/12 (20/40) or better in at least one eye 
(63%), and six had visual acuity from 6/15 
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Fig. 1 (Hittner and associates). Pedigree of family with autosomal dominant aniridia 


with variable expressivity. 


(20/50) to 6/60 (20/200) in at least one eye 
(37%). Nystagmus was present in 12 pa- 
tients (75%), cataracts in nine patients 
(56%), strabismus in 15 patients (94%), 
amblyopia in six patients (37%), corneal 
pannus in one patient (6%), glaucoma in 
one patient (6%), macular hypoplasia in 
five patients (31%), and optic nerve hypo- 
plasia in one patient (6%). No patient had 
any extraocular anomalies. Specifically, 
no affected family member was mentally 
retarded, or had genitourinary or dental 
anomalies. 

The extreme variability in the appear- 
ance of the iris is shown in Figure 2. 
Complete or near complete aniridia was 
present in six patients (37%). Colobomas 
that were typical (with additional areas of 
thinning) or atypical occurred in seven 
eyes of four patients. Round pupils with 
minimal iris thinning were present in 13 
eyes of seven patients (41%), although 
one of these patients had severe corneal 
pannus bilaterally. Fluorescein angiogra- 
phy of the iris was performed on many 
family members. The abnormal findings 
in patients with colobomas and iris thin- 
ning included early filling of vascular 
loops (Fig. 3, top left and bottom left) 
followed by the appearance of more iris 
vessels and leakage of dye at the pupillary 
margin (Fig. 3, top right and bottom 
right). 


Macular hypoplasia was noted in all 
family members with visual acuity of 
6/15 (20/50) or less in their better eye, 
except for the patient with bilateral severe 
corneal pannus. Several small white spots 
of unknown nature were also noted in the 
fundi of many patients. Figure 4,A and B 
compares the appearance of the macular 
regions in the eyes with normal visual 
acuity of 6/6 (20/20) and impaired visual 
acuity of 6/24 (20/80). The small white 
spots are shown in Figure 4,B. The macu- 
lar areas, best studied by fluorescein angi- 
ography, were abnormal in patients wih 
normal visual acuity of 6/6 (20/20) and 
impaired visual acuity of 6/60 (20/200) 
(Fig. 5). The patient with visual acuity of 
6/6 (20/20) and the patient with visual 
acuity of 6/60 (20/200) had markedly de- 
creased avascular zones in the areas 
where the maculae would be anticipated. 
In all eight affected patients who had 
fluorescein angiography, fundi were con- 
sidered abnormal by virtue of capillaries 
being present in the usually avascular 
macular zones. The small white spots 
were not well delineated on angiography, 
although several noncorresponding small 
hyperfluorescent spots were seen in the 
same region, as shown in Figure 5, right. 

Those patients with macular hypopla- 
sia and visual acuity of 6/21 (20/70) or 6/24 


VOL. 89, NO. 4 





Fig. 2. (Hittner and associates). Variable appear- 
ance of anterior segment of right eye in affected 
family members. (A) Case IV-1; Virtually total ani- 
ridia; (B) Case II-6, Small amount of iris visible; (C) 
Case III-2, Atypical coloboma of iris; (D) Case III-5, 
Typical coloboma of iris with additional areas of iris 
thinning; (E) Case III-7, Iris thinning with round 
pupil; (F) Case IIJ-18, Corneal pannus with iris 
thinning with round pupil. 


(20/80) in their better eye had markedly 
decreased electroretinogram signal am- 
plitudes and prolonged latencies of the 
b-wave peaks (implicit times), as shown 
in Figure 6,A. Most other affected family 
members had abnormal electroretino- 
grams with either a high a:b-wave ratio 
(Fig. 6,B), or an unusually high signal 
amplitude (Fig. 6,C), but in these patients 
b-wave latencies were normal. The 
electro-oculograms of several patients 
were all normal or showed only slight 
high or low variations from the normal 
range. The visual-evoked responses of 
multiple family members were usually 
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atypical in wave form, though no consis- 
tent abnormality was identified. 


DISCUSSION 


A classification of aniridia should in- 
clude the following: (1) autosomal domi- 
nant forms,!? (2) autosomal recessive 
cases,!4~1!7 and (3) sporadic cases often as- 
sociated with Wilm’s tumor and the 11 p 
chromosomal deletion.!® The differential 
diagnosis of aniridia must include simple 
colobomas and colobomatous microph- 
thalmia that occur earlier in embryo- 
genesis and are associated with colobo- 
mas of the choroid, retina, and optic 
nerve. The various anterior cleavage syn- 
dromes may be confused with aniridia, 
but because they reflect defects occurring 
later in embryogenesis and are associated 
with prominent Schwalbe’s lines and iris 
adhesions to Schwalbe’s line and to the 
posterior cornea, they are readily differ- 
entiated. Each of these types of disorders 
can be inherited as autosomal dominant 
traits or can occur sporadically, and they 
may be associated with other systemic 
anomalies. In the present family, no pa- 
tient had an isolated simple coloboma of 
the iris, nor a coloboma of the choroid. 
retina, or optic nerve. Further, no fam- 
ily member had any abnormality com- 
monly associated with the anterior cleav- 
age syndromes, such as prominence of 
Schwalbe’s line, or iris adhesions to 
Schwalbe’s line or to the posterior cornea. 

This family’s autosomal dominant ani- 
ridia is characterized by variable expres- 
sivity.*-18 Before this study, many mem- 
bers were not aware of the diagnosis in 
their own family, and many affected fami- 
ly members were so slightly involved that 
they did not realize that they had any 
ocular abnormality whatsoever. They 
clearly did not realize that they were at 
risk for having severely affected children. 
Cases III-4, III-6, III-7, III-16, and IV-8 
were all unaware that they carried a gene 
for aniridia, because each of them had 
round pupils and at least one eye with 
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TABLE 


CLINICAL FINDINGS IN PEDIGREE WITH AUTOSOMAL DOMINANT 
ANIRIDIA WITH VARIABLE EXPRESSIVITY* 
Luau 


Visual Acuity 


Case Date of Birth Iris Fundus 
No. Sex Right Eye Left Eye Nystagmus Appearance Appearance 

rrr cerns m 
I-l} 3/4/05 6/60 (20/200) 6/60 (20/200) Present Aniridia Macular 

F hypoplasia 
TI-1 10/7/30 6/12 (20/40) 6/120 (20/400) Present Iris Normal 

F remnant macula 
IT-2 4/23/33 6/12 (20/40) 6/120 (20/400) Present Iris Normal 

F remnant macula 
11-5 7/7/42 6/9 (20/30) 6/9 (20/30) Absent Iris Normal 

F remnant macula 
11-6 4/15/45 6/12 (20/40) 6/12 (20/40) Absent Iris Normal 

F remnant macula 
III-1 5/30/48 6/21 (20/70) 6/30 (20/100) Present Right eye§ Macular 

M left eye§ hypoplasia 
III-2 11/17/49 6/60 (20/200) 6/24 (20/80) Present Atypical Macular 

M coloboma hypoplasia 
L-4 10/18/52 6/9 (20/30) 6/15 (20/50) Present Only iris Normal 

M thinning macula 
II-5 1 1/23/54 6/15 (20/50) 6/120 (20/400) Present Typical Macular 

F coloboma hypoplasia 
II-6 9/12/58 6/7.5 (20/25) 6/7.5 (20/25) Absent Only iris Normal 

M thinning macula 
III-7 9/7/61 6/12 (20/40) 6/6 (20/20) Absent Only iris Normal 

M thinning macula 
11-16 10/6/65 6/12 (20/40) 6/18 (20/60) Present Only iris Normal 

M thinning macula 
I-18 2/17/68 Hand 6/60 (20/200) Present Only iris Normal 

M movements thinning macula 
[Vs] IYUT 6/12 (20/40) 6/12 (20/40) Present Aniridia Normal 

F macula 
IV-6 2/5/74 6/18 (20/60) 6/18 (20/60) Present Typical Macular 

F coloboma hypoplasia 
IV-8 4/26/72 6/9 (20/30) 6/9 (20/30) Present Only iris Normal 

F thinning macula 


eS SS Soe 


*EOG designates electro-oculogram; VER, visual-evoked response; ND, not done; N, normal; and A, 


abnormal. 


tElectroretinogram (uV in right and left eye averaged). 
{This patient died two years previously, but relatively complete ophthalmologic records were available 


for review. 
‘Right eye, typical coloboma; left eye, only iris thinning. 
| Unilateral cataract extraction performed. 
‘Bilateral cataract extraction performed. 
#Was amblyopic before patching. 


visual acuity of 6/12 (20/40) or better. 
Four of these patients had esotropia and 
one had exotropia, and all had been exam- 
ined for these conditions without recog- 
nition of their abnormally thinned irides. 
The iris abnormality is particularly diffi- 


cult to recognize without the aid of a slit 
lamp and is less frequently identifiec 
when the irides are brown as in Case 
III-16. 

Iris involvement in all cases was rela- 
tively symmetrical except for Case III-] 
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TABLE (Continued) 


CLINICAL FINDINGS IN PEDIGREE WITH AUTOSOMAL DOMINANT 
ANIRIDIA WITH VARIABLE EXPRESSIVITY* 











Visual a:b-Wave 
Strabismus Cataracts Field Ratiot EOG VER Secondary Complication 
Esotropia Present ND ND ND ND Macular hypoplasia, 
both eyes 
Exotropia Present! A 24:43 N A Cataract, left eye 
Exotropia Present! A 25:42 A A Glaucoma, left eye 
Orthophoria Present] A ND ND ND = 
Esotropia Present N 29:55 N A — 
Exotropia Present N 3:5 A A Macular hypoplasia, 
right eye; 
amblyopia, left eye 
Esotropia Absent A 9:17 A N Amblyopia, right eye; 
macular hypoplasia, 
left eye 
Esotropia Absent N 27:55 N N Amblyopia, left eye 
Esotropia Present A 26:36 ND A Macular hypoplasia, 
right eye; 
amblyopia, left eye 
Exotropia Present N 18:27 N N — 
Esotropia Absent N 17:37 N A Amblyopia, right eye 
Esotropia Absent A 19:33 N A Optic nerve hypoplasia, 
left eye 
Exotropia Present ND 29:47 N A Amblyopia, right eye; 
corneal pannus, left eye 
Esotropia Absent ND 16:19 ND A — 
Esotropia Absent ND 20:37 ND A Macular hypoplasia, 
both eyes 
Esotropia Absent N 23:38 ND A —+# 





who had a typical coloboma of the right 
iris but only iris thinning of the left iris. 
Visual acuity, however, was often un- 
equal. In the two individuals with visual 
acuity differences between their eyes 
identified before age 10 years, the visual 
acuity of the amblyopic eyes improved to 
that of the fellow eyes by conventional 
patching. Case IV-6 had a typical colobo- 
ma of each iris and at age 4 years had 
visual acuity of R.E.: 6/30 (20/100) and 
L.E.: 6/18 (20/60). She also had hyperme- 
tropia and esotropia. Conventional glass 
correction and patching produced visual 


acuity of 6/18 (20/60) in both eyes. Case 
IV-8 had a round pupil with minimal 
thinning and visual acuity of R.E.: 6/9 
(20/30) and L.E.: 6/120 (20/400) when 
first examined at age 6 years. She also had 
hypermetropia and esotropia, and conven- 
tional spectacle correction and patching 
increased her visual acuity to 6/9 (20/30) 
in both eyes. It is thus important in cases 
of aniridia in which the visual acuities are 
unequal to treat for amblyopia. 

Case III-18 shows the possibility of 
corneal pannus being the initial symptom 
of autosomal dominant aniridia.19 His 
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Fig. 3 (Hittner and associates). Anterior segment fluorescein angiography of affected family members. Top 
left, Case II-5, Typical coloboma of iris with additional areas of iris thinning (right eye). Arrows mark 
vascular loop at 19.5 seconds after injection of dye. Top right, Case III-5, Arrows mark areas of dye leakage 
at 30.9 seconds after injection (right eve). Bottom left, Case IV-8, Iris thinning with round pupil (right eye). 
Arrows mark vascular loop at 14.2 seconds after injection of dye. Bottom right, Case IV-8, Arrows mark areas 
of dye leakage at 22.6 seconds after injection (right eye). 


mother had near complete aniridia and 
cataracts and he was a regular visitor to a 
children’s eye clinic, yet there was no 
recognition that his condition represented 
a variant of aniridia. Further, the mother 
had never been told that her diagnosis 
was aniridia because her visual acuity 
was 6/12 (20/40) in each eye, and such 
good visual acuity was not believed to be 
compatible with classic aniridia. 

Case IV-6 had an area of gliosis adja- 


cent to one optic nerve (Fig. 4, C). Case 
[1I-16 represents a case of unilateral hy- 
poplastic optic nerve associated with hy- 
poplasia of the iris (Fig. 4, D). Optic 
nerve hypoplasia has been recognized as 
a commonly associated finding in cases of 
aniridia.?° 

Fluorescein angiography of the anterior 
segment was used to study the abnormal 
iris vessels in the variable iris anomalies 
of the affected family members. These 
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Fig. 4 (Hittner and associates). Fundus photo- 
graphs of affected family members. (A) Case III-7. 
Good foveal reflex associated with 6/6 (20/20) visual 
acuity (left eye). (B) Case III-2, Decreased foveal 
reflex associated with 6/24 (20/80) visual acuity (left 
eye). Note small white spots marked by arrows. (C) 
Case IV-6, Glial tissue adjacent to optic nerve in eye 
with 6/18 (20/60) visual acuity (right eye). (D) Case 
I-16, Hypoplastic optic nerve in eye with 6/18 
(20/60) visual acuity (left eye). 


included early vascular loops and late 
leakage of dye from the pupillary margin. 
This technique was especially useful in 
studying brown irides with round pupils 
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Fig. 6. (Hittner and associates). Electroretino- 
grams of affected family members. (A) Case III-2, 
Decreased amplitude and prolonged latency of the 
b-wave peak (implicit time) of the electroretinogram 
in left eye with 6/24 (20/80) visual acuity; (B) Case 
II-5, Abnormal a:b-wave ratio in right eye with 6/15 
(20/50) visual acuity. Latency of the b-wave is 
normal; (C) Case III-4, Increased amplitude of elec- 
troretinogram in right eye with 6/9 (20/30) visual 
acuity. Latency of the b-wave is normal: LA indi- 
cates photopic response; 30/s, flicker response; DA, 
scotopic response. Vertical calibration = 100 pV; 
horizontal calibration = 100 msec. 


because usually such irides do not reveal 
the fluorescein dye well. 

Fluorescein angiography of the posteri- 
or segment was performed to show persis- 
tence of vessels in the normally avascular 
area of the macula in affected patients. It 
was also used to assist in an attempt to 
delineate the small white spots seen in the 
fundi of several patients. However, fluo- 





Fig. 5: (Hittner and associates). Fundus fluorescein angiography of affected family members. Left, Case 
III-7, Angiogram of patient with 6/6 (20/20) visual acuity (left eye). Note absence of capillary free macular 
area 19.7 seconds after dye injection. Right, Case III-2, Angiogram of patient with 6/60 (20/200) visual acuity 
(right eye). Note absence of capillarv free macular area 24.9 seconds after dye injection and small 
hyperfluorescent spots marked by ariows. - 
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rescein angiography did not reveal any 
abnormalities in these areas and instead 
showed small hyperfluorescent spots. The 
nature of the spots seen in the fundi or on 
fluorescein angiography is not known. 
Perhaps they are related to the retinal 
lipid deposits in aniridic patients previ- 
ously reported.?! 

Electroretinography showed abnormal- 
ly low signals in patients with visual 
acuity below 6/18 (20/60) on a macular 
basis, and abnormally high a:b-wave ra- 
tios or abnormally high signal amplitudes 
in many patients with visual acuity above 
6/15 (20/50) or with visual acuity de- 
creased secondary to glaucoma, cataract, 
corneal pannus, or optic nerve hypopla- 
sia. These abnormalities, however, were 
not consistent enough to be useful diag- 
nostically. The electro-oculograms and 
visual-evoked responses were likewise of 
no diagnostic assistance. 

Several previous reports have dealt with 
the pathogenesis of aniridia, with the two 
most popular explanations as follows: (1) 
the failure of the development of nonvas- 
cular neurectodermal components of the 
eye, and (2) the failure of the develop- 
ment of the vascular components of the 
eye, attributed by others to mesodermal 
defects.22 The suggestion has been made 
that the more common and severe form of 
autosomal dominant aniridia is the result 
of the failure of the development of the 
nonvascular neurectodermal components 
of the eve, whereas the less severe form of 
familial aniridia is the result of the failure 
of the development of vascular ele- 
ments.!3 The present family, with pre- 
served ocular function and several abnor- 
malities clearly related to abnormal de- 
velopment of both nonvascular neurecto- 
derm and vascular components, shows 
that autosomal dominant aniridia may be 
a consequence of several pathogenetic 
mechanisms, and thus a wide spectrum of 
expressivity is not unexpected. 

Our family shows the importance of 
thorough examination of family members 
of all patients with iris hypoplasia, iris 
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colobomas (typical and atypical), and 
aniridia. Aniridia must be considered 
even in cases of atypical corneal pannus 
where decreased visualization of the ante- 
rior chamber makes it difficult to deter- 
mine iris thinning. Autosomal dominant 
aniridia is often characterized by highly 
variable expressivity and examination of 
family members is necessary to give accu- 
rate genetic counseling. 

Addendum—A separate study has re- 
cently indicated probable linkage of this 
family’s autosomal dominant aniridia to 
acid phophatase-1 on chromosome. 


SUMMARY 


Of 39 members in a family with autoso- 
mal dominant aniridia with variable ex- 
pressivity, 16 members, representing 50% 
(15 out of 30) of those at risk, were affect- 
ed. Of these, ten of 16 (63%) had visual 
acuity of 6/12 (20/40) or better in at least 
one eye, and six of 16 (37%) had visual 
acuity between 6/15 (20/50) and 6/60 
(20/200) in at least one eye. Affected pa- 
tients had nystagmus (12, 75%), cataracts 
(nine, 56%), strabismus (15, 94%), amblyo- 
pia (six, 37%), corneal pannus (one, 6%), 
glaucoma (one, 6%), macular hypoplasia 
(five, 31%), and optic nerve hypoplasia 
(one, 6%). The good visual acuity in this 
family indicates that absence of iris tissue 
is not responsible for the decreased visual 
acuity usually associated with aniridia. 
The decreased visual acuity correlates in- 
stead with a decreased macular reflex and 
with a decreased electroretinogram am- 
plitude. Affected family members have 
abnormal persistence of vessels in the 
macular region angiographically, and 
when sufficient iris tissue is present to be 
studied angiographically, there are abnor- 
mal vascular loops and leakage of dye at 
the pupillary border. 
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EARLY IDENTIFICATION OF RETINAL ANGIOMAS IN A LARGE 
KINDRED WITH VON HIPPEL-LINDAU DISEASE 


FERNANDO G. SALAZAR, M.D., AND JAMES M. LAMIELL, M.D. 
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von Hippel-Lindau disease is a multi- 
system disorder with widespread mani- 
festations. The findings encompassed by 
this syndrome were first clarified by 
Lindau! in 1926. He established the 
relationship between the vascular tu- 
mors of the retina described by von 
Hippel? in 1904 and cerebellar cysts. He 
reported similarities in the histology of 
both lesions. An autosomal dominant 
mode of inheritance has been described.’ 
Van der Hoeve‘ classified it with the 
phakomatoses. Cysts of the pancreas, 
kidneys, epididymis, liver, lung, adre- 
nals, bone, omentum, and mesocolon!”” 
have been described in von Hippel- 
Lindau disease as well as an association 
with renal carcinoma, pheochromocyto- 
ma, and meningioma.'’“ Several re- 
views of von Hippel-Lindau disease have 
been published.’*'” The manifestations 
of the disease vary widely among individ- 
uals and kindreds. Some of its manifesta- 
tions such as pancreatic cysts can be 
benign, whereas the involvement of the 
central nervous system, eye, and kidneys 
can be devastating. 

The early identification of affected 
individuals has been shown to be of 
benefit in both genetic counseling and 
treatment. Ophthalmoscopic examina- 
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tion for the presence of retinal angiomas 
is an effective method of screening indi- 
viduals at risk.” 

We present herein the results of the 
prospective screening of a large kindred 
afflicted with von Hippel-Lindau disease 
and emphasize the incidence and appear- 
ance of early retinal angiomas with spe- 
cial reference to atypical fundus lesions. 


SUBJECTS AND METHODS 


We studied a large kindred of 221 
members (Fig. 1), most of whom reside 
on the island of Oahu in Hawaii. Fifteen 
of the individuals had von Hippel-Lindau 
disease, and some had been treated. 
However, the entire kindred had never 
undergone a complete prospective evalu- 
ation. An attempt was made to contact 
every living member of the family. His- 
tories were obtained from 182 members, 
and 155 were examined. Screening in- 
cluded physical examination, complete 
blood cell count, urinalysis, indirect 
ophthalmoscopy, and abdominal ultra- 
sound. Indirect ophthalmoscopy was not 
attempted in those younger than 6 years 
of age. If indicated, the patients received 
more extensive examination such as ex- 
cretory urograms, renal angiography, 
and vertebral angiography. Of the 155 
members examined, 111 received a com- 
plete ophthalmologic examination in- 
cluding visual acuity, tonometry, slit- 
lamp anterior segment examination, and 
examination with indirect ophthalmosco- 
py. Fluorescein angiography was not 
done in all of those examined. In 22 of 
the members, routine examination of the 
retina showed suspicious lesions, and 
fluorescein angiography was performed. 
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Fig. 1 (Salazar and Lamiell). Pedigree of entire kindred. 


Serial examination of the eyes was not 
done. Those found to have retinal lesions 
were referred to civilian ophthalmolo- 
gists. 


RESULTS 


The screening program showed 27 
additional cases of von Hippel-Lindau 
disease for a total of 42 individuals with 
von Hippel-Lindau disease. Of these 42 
individuals, 15 had died and thus were 
not available for examination. In retro- 
spect, it is likely that two of the 15 
deceased individuals had retinal lesions. 
Of the 27 living affected members, three 
did not receive an ophthalmologic exami- 
nation. 

Of the 111 individuals who received 
ophthalmologic examinations, 17 were 
found to have either a definite angioma 
or a lesion indicative of one (Table 1). 


The positive findings could be classified 
into one of three groups: (1) classic 
angiomas, (2) atypical angiomas, and (3) 
suspicious ophthalmoscopic findings. 
There were 12 classic and four atypical 
angiomas, and there were three individ- 
uals whose ophthalmoscopic appearance 
was indicative of retinal angioma. 
Group 1 lesions consisted of pink to 
red tumors (Figs. 2 and 3) located in the 
midperiphery with visible dilated feeder 
vessels and a variable amount of exuda- 
tion. Group 2 lesions were usually pale 
gray in color (Fig. 4) and had no dilated 
feeder vessels or exudation, but fluores- 
cein angiography or angioscopy con- 
firmed their retinal vascular nature. 
Group 3 consisted of three individuals 
with lesions similar to those of Group 2, 
or lesions resembling diabetic microan- 
eurism, but fluorescein angiography did 





542 AMERICAN JOURNAL OF OPHTHALMOLOGY APRIL, 1980 


TABLE 1 


SUMMARY OF AFFECTED CASES* 

















Pedigree Age 
No. (yrs) Group Comment 
IV-32 25 l Renal carcinoma, renal cysts, spinal hemangioblastoma 
I-18 54 l Pancreatic cysts, pancreatic carcinoma, renal cysts, 
renal carcinoma 
I-24 33 ] Spinal hemangioblastoma, renal cysts, renal carcinoma 
IV-26 35 3 Pancreatic mass, splenomegaly 
V-53 17 2 No systemic findings 
IV-47 33 l Cerebellar hemangioblastoma 
IV-51 36 l Pancreatic cyst, adenocarcinoma of ampulla of Vater, 
renal cysts, renal carcinoma 
IV-74 16 2 Epididymal cyst 
IV-75 22 l Renal cyst, epididymal cyst, renal carcinoma 
IV-77 19 l Epididymal cyst 
V-78 13 l No systemic findings 
HI-25 35 l Pancreatic cyst 
IV-50 24 l Spinal hemangioblastoma, renal cyst, renal carcinoma, 
epididymal cyst 
IV-64 26 2 No systemic findings 
V-84 11 3 No systemic findings 
V-103 14 3 No systemic findings 
IV-42 24 l No systemic findings 








*Cases afflicted with retinal angiomas. Age refers to the time of diagnosis of the retinal angioma. 


not show a retinal vascular connection mas actually had ocular complaints. Indi- 
(Figs. 5 and 6). rect ophthalmoscopy led to the diagnosis 
There was no sex predilection. Only of von Hippel-Lindau disease in 13 of the 
two of those members with retinal angio- 42 affected members. All but one of the 
individuals were younger than age 40 





Fig. 3 (Salazar and Lamiell). Fluorescein angio- 
Fig. 2 (Salazar and Lamiell). Fundus picture of gram of patient IV-51, representative for Group 1 
patient IV-51, representative for Group 1 lesions. lesions. 
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Fig. 4 (Salazar and Lamiell). Fluorescein angio- 
gram of patient V-53, representative for Group 2 
lesions. 


years (Table 2). The average age at 
diagnosis of the entire group was 24 
years; the average age at diagnosis was 27 
years for Group 1, 18 years for Group 2, 
and 21 years for Group 3. The overall 
incidence of bilaterality was 29% (five of 
17). Four cases were bilateral in Group 1, 


one in Group 2, and none in Group 3. 





Fig. 6 (Salazar and Lamiell). Fluorescein angio- 
gram of patient IV-26. Arrows show small dotlike 
lesions and tortuosity of retinal vein. Fluorescein 
angiogram shows those lesions to be avascular. 
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Fig. 5 (Salazar and Lamiell). Fundus picture of 
patient IV-26. 


The incidence of definite retinal angio- 
mas among those with von Hippel- 
Lindau disease was 38% (16 of 42). If the 
three cases from Group 3 are included, 
the incidence is 45% (19 of 42). 
DISCUSSION 

The management of von Hippel- 
Lindau disease and its genetic counsel- 
ing are facilitated by early diagnosis. 
Welch” emphasized the value of oph- 
thalmologic screening and described 
some of the early manifestations of reti- 
nal angiomas. The classic thinking for 
many years was that in order to establish 
the presence of a retinal angioma the 
existence of a connection between the 
retinal circulation and the suspected 


TABLE 2 


AGE DISTRIBUTION 








Age Range 





(yrs) No. of Patients 
10-20 8 
20-30 5 
30-40 5 
| 


Over 40 
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lesion should be shown. Undoubtedly 
this is true in most patients who have 
ocular symptoms because it is usually 
these large lesions that have an exudative 
character. However, others!’ have 
noted that retinal angiomas may occur as 
a small red or pale gray nodule, with or 
without feeder vessels and with or with- 
out fluorescence on fluorescein angiog- 
raphy.” This could be explained by the 
pathogenesis of retinal angiomas. The 
most widely accepted theory of patho- 
genesis states that these lesions are of 
mesodermal origin” consisting of nests of 
endothelial cells with a variable amount 
of glial elements.” Cushing and Bailey“ 
reported cases in which angiomas were 
noted to develop from what had previ- 
ously appeared to be a normal retina. 
They also reported the evolution of a 
solitary retinal nodule into a classic reti- 
nal angioma. 

In our study, the patients in Group 3 
had lesions that probably belong in this 
category. Because accurate classification 
of these lesions at the time of initial 
examination was difficult, the diagnosis 
of retinal angioma was deferred. Two 
patients in this group are in their early 
teens and one is in the mid 30s. The 
older patient is the only one with system- 
ic evidence of von Hippel-Lindau dis- 
ease. 

The average age of diagnosis in Group 
2 is 18 years, and again only one has ex- 
traocular manifestations of von Hippel- 
Lindau disease. In Group 1 the aver- 
age age at the time of diagnosis of the 
retinal lesions was 27 years, whereas all 
but three of this group had systemic 
manifestations of the disease (Table 3). 

There seems to be a relationship be- 
tween age, size of the retinal lesion, and 
systemic manifestations of von Hippel- 
Lindau disease. The time course that 
these lesions will follow cannot be accu- 
rately predicted. However, we believe 
that these lesions have a tendency to 
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TABLE 3 


ASSOCIATED SYSTEMIC FINDINGS 


No. 
Group Finding of Cases 
l Pancreatic cysts 3 
i Renal carcinoma 6 
l Renal cysts 6 
] Spinal hemangioblastoma 3 
l Cerebellar hemangioblastoma l 
l Epididymal cysts 3 
l Adenocarcinoma of ampulla of l 
Vater 
l Pancreatic carcinoma l 
] No systemic findings 3 
2 Epididymal cyst l 
2 No systemic findings 3 
3 Pancreatic mass l 
3 Splenomegaly l 
3 No systemic findings 2 


progress in a step-wise fashion from 
Group 3 to Group 2 to Group 1. Another 
possibility is that these lesions stabilize at 
an early stage and remain avascular. 
That none of these avascular nodules 
were found in any patient older than age 
35 years in this study lessens this possi- 
bility. We believe these lesions repre- 
sent early angiomas. Only careful 
follow-up of these lesions will definitely 
confirm or disprove this contention. 


SUMMARY 


We studied prospectively a large kin- 
dred afflicted with von Hippel-Lindau 
disease. Of 111 members examined oph- 
thalmoscopically, 14 definite retinal angi- 
omas were found and three lesions were 
thought to be angiomas. The lesions 
found could be divided into the follow- 
ing three groups: (1) classic angiomas, 
(2) atypical angiomas, and (3) lesions in- 
dicative of early angiomas. A corre- 
lation between increasing age, systemic 
evidence of disease, and size and ap- 
pearance of angiomas was found. 
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In 1872, Kaposi! described the entity 
of multiple idiopathic hemorrhagic sarco- 
ma, which has subsequently become 
known as Kaposi's sarcoma. This sarcoma 
usually originates in the skin and is char- 
acterized by blue-red or dark brown mac- 
ulae or nodules on the lower extremities. 
It is acommon neoplasm in Africa, south 
of the Sahara, but is rare elsewhere, oc- 
curring mainly in people of Central Euro- 
pean, Jewish, or Mediterranean extrac- 
tion. The disease occurs primarily in 
older age groups (over age 50 years) and is 
more common in men.” °® 

Other neoplasms are associated with 
Kaposi's sarcoma, mainly lymphomas and 
leukemias.®7 Herpes virus® and immuno- 
logic incompetence? have been impli- 
cated as the cause. Kaposi's sarcoma ap- 
pears to be of multicentric origin and is 
rarely metastatic.!°!! The histogenesis of 
Kaposi's sarcoma is still controversial be- 
cause of its varied histologic expression, 
but most are of the opinion that it origi- 
nates from vasoformative mesenchymal 


cells.12716 
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Involvement of the conjunctiva is 
rare.!7~-29 We recently observed a case 
involving the palpebral conjunctiva. 


CASE REPORT 


A 77-year-old woman developed painful focal 
lesions on the soles of both feet in February 1974. 
Skin biopsy revealed “‘atypical proliferation of the 
vascular channels and spindle-shaped stromal cells 
with some focal hemosiderin deposition consistent 
with Kaposi’s sarcoma.” Results of examination for 
metastasis were normal and she received 3,000 rads 
in divided doses of radiation therapy to the lower 
extremities, which resulted in shrinkage of the le- 
sions. In August 1975, she developed bilateral leg 
edema secondary to lymphedema. She was also 
noted to have lesions on her abdomen, arms, face, 
and right eyelid. A repeat of 500 rads of radiation 
was given to both legs, which resulted in decreased 
edema. The eyelid lesions progressed in size and 
bled intermittently. 

An ophthalmic examination was performed in 
October 1975, at which time the right upper eyelid 
was involved with a fleshy, highly vascular mass 
(Fig. 1). The lesion extended from the right medial 
canthus to within 5 mm of the lateral canthus. 
Internally, the lesion appeared to be limited by the 
tarsus. Externally, despite vascular engorgement of 





Fig. 1 (Weiter, Jakobiec, and Iwamoto). Appear- 
ance of Kaposi's sarcoma on right upper eyelid. 
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the eyelid, the lesion appeared to stop at the muco- 
cutaneous junction. 

A biopsy specimen of the conjunctival tumor 
indicated Kaposi's sarcoma. Consultation was ob- 
tained with an ophthalmic plastic surgeon, who 
recommended radical removal of the right upper 
eyelid, but because of the patient’s wishes and the 
possibility of later radiotherapy, a localized excision 
was performed in October 1975. 

The lesion was limited macroscopically to the 
subconjunctival corium without invasion of the un- 
derlying tarsus or extension into the subdermal 
region of the eyelid. Microscopically, there ap- 
peared to be extension of neoplastic elements to the 
cut margins. Thirty-six months later, the evelid was 
nicely healed with good functional and cosmetic 
results and no evidence of residual tumor or recur- 
rence (Fig. 2). 

Subsequent examination in September 1976 re- 
vealed involvement of the stomach by Kaposi's 
sarcoma and the patient has received systemic 
chemotherapy with 25 mg of methotrexate weekly. 

Histopathologic findings—The conjunctival tu- 
mor was sectioned in two parts at the time of sur- 
gical excision. One part was fixed in formalin, em- 
bedded in paraffin, sectioned at Tu and processed 
for light microscopy using hematoxylin and eo- 
sin, PAS, Fontana, reticulin, and trichrome stains. 
The other part was fixed in Karnovsky’s solution, 
osmicated and embedded in Epon for transmission 
electron microscopic study. 

Light microscopy—The lesion was variable in 
appearance. Superficial regions had multiple dilated 
vascular channels (Fig. 3) with prominent endothe- 
lial cells. A perivascular as well as a diffuse chronic 
inflammatory cell infiltrate was evident. The stroma 
appeared edematous and did not contain mature 
collagen bundles. The overlying conjunctiva under- 
went metaplasia to form a nonkeratinized squamous 
epithelium. Deeper parts of the tumor showed areas 
that were either angiomatous or fibroblastic in ap- 
pearance. Occasionally these areas were intermin- 
gled (Fig. 4) The irregular fascicles of spindle- 
shaped cells had poorly defined cell outlines and the 





Fig. 2 (Weiter, Jakobiec, and Iwamoto). Appear- 
ance of eye after local excision of Kaposi’s sarcoma. 
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Fig. 3 (Weiter, Jakobiec, and Iwamoto). Conjunc- 
tiva at top. Superficial regions show multiple dilated 
vascular channels. Erythrocytes and hemosiderin 
are present in the intercellular spaces (hematoxylin 
and eosin, x 100). 


nuclei varied in size and tinctorial properties. In the 
more angiomatous areas, there were vascular lumina 
of varying sizes. In general, these lumina were 
surrounded by a single layer of prominent endothe- 
lial cells (Fig. 5). The prominent feature of these 
deeper lesions was the widespread extravasation of 
erythrocytes and deposition of hemosiderin. In the 
angiomatous areas, the proliferating endothelial 
cells created a nesting pattern in which groups of 
endothelial cells were outlined by the reticulin 
stain, whereas in the fibroblastic areas the reticulin 
stain outlined individual cells. 

Electron microscopy—On electron microscopic 
examination using low power scanning magnifica- 
tion, erythrocytes were trapped in small clefts and 
pseudolumens. Under higher power, vascular dif- 
ferentiations were often complete, consisting of en- 
dothelial cells joined together by junctional com- 
plexes (Fig. 6). Such vascular channels, however, 
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Fig. 4 (Weiter, Jakobiec, and Iwamoto). Histologic 
section showing angioblastic component and spin- 
dle cell proliferation in contiguous regions (hema- 
toxylin and eosin, x200). 





Fig. 5 (Weiter, Jakobiec, and Iwamoto). Histologic 
section of angiomatous region showing the typical 
hyperemic vascular slits. Most lumina are lined by 
endothelial cells, but some are surrounded also by 
fibroblasts. Extravasated erythrocytes are present 
outside of vascular lumina (hematoxylin and eosin, 


x 350). 


were abnormal in that the endothelial cells usually 
lacked pericytes. Furthermore, the endothelial cells 
manifested abnormal phagocytic activity with lyso- 
somes and hemosiderin granules within the cyto- 
plasm. More often the vascular spaces were abortive 
(Fig. 7). Endothelial cells incompletely surrounded 
single erythrocytes or small collections of erythro- 
cytes. Cells with pericytic features were often in 
contact with the erythrocytes because of gaps in the 
continuity of the endothelial cells. Both pericytes 
and the endothelial cells in such instances were apt 
to contain hemosiderin. The endothelial cells were 
identified by the formation of junctions, but these 
were inconstantly present and probably were the 
sites of extravasation of erythrocytes. The endotheli- 
al cells frequently displayed cytoplasmic filaments 
with fusiform densities. The pericytes, however, 
sometimes showed evidence of smooth muscle dif- 
ferentiation consisting of fine filaments with fusi- 
form densities. Incomplete basement membranes 
surrounded the endothelial cells and pericytes 
where they abutted on the extracellular space, but 
where erythrocytes were in contact with the peri- 
cytes in the extravascular spaces the pericytes failed 
to display basement membrane formation. 


DISCUSSION 


Kaposi's sarcoma is an interesting, but 
bizarre neoplasm, particularly with re- 
gard to its predilection for the skin and its 
distribution as to age, sex, race, and geog- 
raphy.!> Although formerly considered 
rare, it has been seen with greater fre- 
quency.?"*-7 Most lesions begin on the 
lower limbs, but as the disease progress- 
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es, almost every organ in the body may be 
affected. Kaposi's sarcoma causes death in 
only 10 to 20% of those affected with 
it, 10-11 

Involvement of this tumor in the area of 
the eye is uncommon, which accounts for 
lack of experience in the ophthalmic com- 
munity with respect to its management. 
Because of its multicentric origin and 
tendency to progress, the usual therapy 
consists of irradiation or chemotherapy. 
This case is important because it shows 
the usefulness of surgical excision of iso- 
lated nodules in the region of the eye. The 
tendency for regression of incompletely 
excised Kaposi's sarcoma nodules in the 
conjunctiva has been previously reported 
by Mortada.!® Furthermore, Howard, Ja- 
kobiec, and DeVoe? in a case report, 
noted greater edema in areas of conjuncti- 
vae possessing greater substantia propria 
and an apparent limitation of growth in 
the conjunctiva overlying the tarsus. 
These observations give greater flexibility 
to the ophthalmic surgeon in the manage- 
ment of these lesions, particularly when 
dealing with structures that do not lend 
themselves to the excision of a wide mar- 
gin of tumor-free tissue. 

There has been controversy as to the 
histogenesis of this neoplasm. Most pa- 
thologists today believe that this is a 
tumor of the vasoformative mesenchymal 
tissue. More specifically, Hashimoto and 
Lever!? implicate pericytes and endothe- 
lial cells. The present study confirms this 
opinion. We were able to show the nest- 
ing pattern outlined by the reticulin stain 
as seen in proliferating endothelial cells 
and find the individual spindle cells sur- 
rounded by reticulin fibers in the fibro- 
blastic areas.2! On electron microscopic 
examination the spindle cells had features 
consistent with a pericyte, including 
basement membrane formation, either 
completely or incompletely surrounding 
the cells; scant cytoplasmic filaments 
with occasional fusiform densities char- 
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Fig. 6 (Weiter, Jakobiec, and Iwamoto). A group of tumor cells differentiated into a complete blood vessel. 
Several endothelial type cells (EC) with cytoplasmic filaments (f) are joined by tight junctions (J). They 
enclose a complete lumen with erythrocytes (RC) internally, and are surrounded by a basement membrane 
(arrows) externally. The whole structure thus closely resembles a normal blood capillary except for the 
presence of unusually many lysosomes (ly), which at higher magnification contain aggregates of ferritin 
particles (inset). Similar ferritin-containing lysosomes were also found in cutaneous lesions (13.15.16). and 
are probably derived from phagocytosed erythrocytes (13). (x 12,700: inset, x 29.900). 


pericytic smooth muscle 
cells; moderate profiles of rough endo- 
plasmic reticulum and Golgi lamellae: 
and scattered pinocytotic vesicles. Many 


acteristic of 


of the spindle cells were actively engaged 


in phagocytosis and contained the spectra 
of activity including primary phagosomes 
containing erythrocytes, secondary lyso- 
somes containing hemosiderin, and ter- 
tiary lysosomes or myelin figures. 
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Fig. 7 (Weiter, Jakobiec, and Iwamoto). Another tumor area with extravasated erythrocytes. Endothelial 
type cells (EC) are sometimes not sealed by a tight junction but only loosely apposed (arrows). Probably as a 
result, erythrocytes (RC) are often found in the extracellular spaces (ECS). Pericytes (P) are commonly 
present around the endothelial type cells, and a few of them exhibit partial cytoplasmic filaments (f) with 
fusiformlike densities suggesting early smooth-muscle cell differentiation. L, lumen; J, tight junction 
(x 24,700). 
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Our electron microscopic studies indi- 
cate that Kaposi’s sarcoma is a tumor of 
vascular origin, rather than of lymphore- 
ticular cells, histiocytes, or neurogenic 
cells. Some of the better formed vascular 
channels showed a completely lined en- 
dothelial tube with junctional complexes, 
but these vascular spaces were manifestly 
abnormal, owing to phagocytic activity 
with hemosiderin collection and the ab- 
sence of pericytes. Other vascular chan- 
nels were obviously abortive, being in- 
completely lined by endothelial cells fo- 
cally displaying absence of junctional 
complexes. In such instances erythrocytes 
had extravasated into the extravascular 
space where they lay adjacent to either 
pericytes or the basal surface of the endo- 
thelial cells without the interposition of 
basement membrane material. The endo- 
thelial cells frequently exhibited cyto- 
plasmic filaments. The pericytes were ei- 
ther ovoid or more elongated; in the latter 
case they were likely to possess cytoplas- 
mic filaments with fusiform densities in 
keeping with incipient smooth muscle 
differentiation. 

Although the cause of Kaposi’s sarcoma 
is unknown, we may speculate that the 
primary mechanism is an uncoupling of 
the contact inhibition that the pericyte is 
postulated to exert on the natural tenden- 
cy of endothelial cells to proliferate.22 This 
concept would extrapolate to the findings 
in diabetic retinopathy. de Oliveira?® 
suggested that retinal capillary pericytes 
are capable of migration and that en- 
dothelial proliferation occurs in vessels 
in which the pericytes are scarce or ab- 
sent. Michaelson and associates24 have 
shown that in diabetic retinopathy with 
hemorrhages and exudates, the phago- 
cytes are on the inner aspect, closest to 
the retinal capillaries. They speculate 
that the exudate serves as a stimulus 
for pericyte migration, resulting in un- 
coupling of the endothelial cell prolifera- 
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tion. Bloodworth and Molitor? also ob- 
served that the reduction in capillary 
pericytes takes place chiefly in areas 
where microaneurysms, exudates, and 
hemorrhages are most abundant. Kaposi's 
sarcoma may be useful in contributing to 
an understanding of the mechanism of 
neovascularization. 


SUMMARY 


A 77-year-old woman with known 
Kaposi's sarcoma of one year’s duration 
developed nodular lesions of her right 
palpebral conjunctiva. Biopsy confirmed 
sarcomatous involvement and local resec- 
tion was performed. Despite leaving re- 
sidual tumor, there was complete regres- 
sion of the eyelid tumor three years after 
the resection. Electron microscopic stud- 
ies characterize this neoplasm as a prolif- 
eration of primitive endothelial cells and 
pericytes, the two cell lines that compose 
a capillary wall. 
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OPHTHALMIC MINIATURE 


A man comes to you and tells you he is blind in one eye. Do you 
accept his statement? Not in the least. You proceed to test his 
eyesight with some infernal apparatus of colored glasses, and you 
find that he can see perfectly well with both eyes. Then you decide 
that he is not blind in one eye; that is to say, you reject his testimony 
in favor of facts of your own ascertaining. 


R. Austin Freeman 
The Eye of Osiris 
1925 


PUPILLARY DILATATION WITH SINGLE EYEDROP 
MYDRIATIC COMBINATIONS 


LEONARD APT, M.D., AND ANDREW HENRICK, M.D. 


Los Angeles, California 


Parasympatholytic and sympathomi- 
metic drugs administered topically are 
commonly used to obtain pupillary dila- 
tation for ophthalmoscopy. Although ei- 
ther class of drug used alone will produce 
adequate mydriasis, experience and stud- 
ies have shown that the use of both a 
sympathomimetic drug and a parasympa- 
tholytic drug produces maximal mydria- 
sis that is resistant to intense light stimu- 
lation as in indirect ophthalmoscopy or 
fundus photography.'2 Drugs such as 
tropicamide (Mydriacyl), cyclopentolate 
HCI (Cyclogyl), and phenylephrine (Neo- 
Synephrine HCl) are used by many 
ophthalmologists before ophthalmoscopy. 
Usually two or three drops of each drug 
are instilled into each eye simultane- 
ously or separately over a short period of 
time. 

Systemic toxicity to these medications 
has been reported in all age groups; pedi- 
atric patients are particularly prone to 
these adverse effects.” The conjunctival 
sac retains only one fifth of one drop, 
with the excess solution overflowing onto 
the cheek or drained through the nasolac- 
rimal system.® Thus, systemic absorption 
of excess drug may occur. The dangers are 
increased when multiple drops of the 
drugs are instilled. Additionally, drugs 
combined in solution achieve higher 
intraocular concentrations after instilla- 
tion of a single eyedrop than when in- 
stilled as drops of separate solutions 
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within five minutes, because of dilution 
occurring with multiple drops.® 

We initiated a controlled study compar- 
ing several combinations of two mydriat- 
ic agents to determine whether a single 
drop of any of these solutions could pro- 
duce wide and sustained pupillary dilata- 
tion and thus diminish the risk of system- 
ic toxicity with multiple instillations of 
mydriatic drugs. Wide pupillary dilata- 
tion without toxicity has been reported in 
neonates in whom a single drop com- 
bination of three drugs (cyclopentolate 
HCl, tropicamide, and phenylephrine) 
was used, and it was greater than when 
each drug was used alone.? In the present 
study, in adults we used a single eyedrop 
combination of only two drugs, a mixture 
of a sympathomimetic agent, phenyleph- 
rine, and a parasympathomimetic agent, 
tropicamide or cyclopentolate HCI. Addi- 
tionally, we studied the effect of using 
an anesthetic (proparacaine) administered 
topically before the instillation of the 
single eyedrop mydriatic combination. 


SUBJECTS AND METHODS 


The patients included in this study 
ranged in age from 16 to 84 years, with a 
mean of 54 years and median of 56 years. 
There were 56 males and 24 females. 
Corneal diameters ranged from 10.0 to 
12.0 mm, with a mean and median of 
11.5 mm. Thirty-seven patients had blue 
irides, 12 had hazel irides, and 31 had 
brown irides. 

Sterile solutions in final concentrations 
of cyclopentolate HC] 0.5% with phenyl- 
ephrine 2.5% (solution A), tropicamide 
0.5% with phenylephrine 2.5% (solution 
B), and tropicamide 1.0% with phenyl- 
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ephrine 2.5% (solution C) were prepared 
here. The mydriatic effect of these combi- 
nation eyedrops was studied in four 
groups of 20 patients. The groups consist- 
ed of adult patients with no anterior seg- 
ment disease seen consecutively at our 
clinic. 

Patients in the first group received one 
drop of proparacaine 0.5% in each eye. 
After one minute, the closed eyelids were 
gently compressed with a tissue to re- 
move possible excess fluid in the cul-de- 
sac, and one drop of solution A was 
instilled in one eye followed by one drop 
of solution B in the other eye. The second 
group of patients received drops of the 
same solutions, A and B, but without 
prior drops of proparacaine 0.5%. Solu- 
tions B and C were compared in the third 
and fourth groups, with and without ante- 
cedent proparacaine drops. The first ten 
patients in each group received one myd- 
riatic combination eyedrop in the right 
eye followed by the other combination in 
the left eye. To standardize the adminis- 
tration of drops, the last ten patients in 
each group received the same eyedrops in 
reverse order: that is, the second combi- 
nation was instilled in the right eye, and 
the first in the left eye. 

The mydriatic combination eyedrops 
were administered in a double-masked 
manner: neither the patient nor the per- 
son administering the eyedrops knew 
which solution was given. However, both 
knew whether a drop of the anesthetic 
was instilled first. 

The eyedrops were instilled into the 
inferior cul-de-sac of each eye, which had 
been pouched by pinching the lower eye- 
lid while the patient looked up. The pa- 
tient was then asked to look down and the 
lower eyelid was allowed to come in 
contact with the globe, enclosing the ad- 
ministered solution in a kind of conjunc- 
tival pocket. The patient was asked to 
close his eyes gently and not blink or 
squeeze the eyelids for one minute, there- 
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by decreasing the outflow of solution onto 
the eyelids. This method of instillation 
was used to increase the contact time 
between the solution and the cornea.® 

Each patient’s corneal diameters were 
recorded, and pupillary diameters and 
reaction to the bright light of an indirect 
ophthalmoscope were measured 30, 45, 
and 60 minutes after instillation. The 
pupillary horizontal diameter was mea- 
sured to the nearest 0.5 mm by using a 
millimeter rule and a loupe (2.5) for 
magnification. This method of measure- 
ment was sufficiently accurate for our 
clinical purpose of determining whether 
the mydriatic combinations could pro- 
vide ample and sustained pupillary dila- 
tation for a thorough ophthalmoscopic 
examination. 

RESULTS 

In the patients in whom solutions A 
(cyclopentolate HCl] 0.5% with phenyl- 
ephrine 2.5%) and B (tropicamide 0.5% 
with phenylephrine 2.5%) were com- 
pared, no difference was found in the 
pupillary dilatation obtained with either 
drop, with or without the use of propara- 
caine (P < .05) (Table 1). The dilatation 
obtained with both solutions was greater 
when preceded by the instillation of pro- 
paracaine than when no proparacaine was 
used (P < .05) (Figs. 1 and 2). 

In those patients in whom solutions B 
(tropicamide 0.5% with phenylephrine 
2.5%) and C (tropicamide 1.0% with 
phenylephrine 2.5%) were compared, no 
difference was found in the pupillary 
dilatation obtained, with or without pro- 
paracaine (P < .05) (Table 2). The dilata- 
tion obtained with solution C was some- 
what greater with previous instillation of 
proparacaine, although the difference was 
not statistically significant (Fig. 3). The 
pupillary dilatation achieved with solu- 
tion B and previously instilled propara- 
caine was significantly greater than with- 
out proparacaine at 60 minutes (P < .05), 
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Fig. 1 (Apt and Henrick). Mean pupillary diame- 
ter obtained after instillation of one drop of cyclo- 
pentolate HCl 0.5% with phenylephrine 2.5%, with 
and without prior instillation of one drop of propar- 
acaine 0.5%. 
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but not at the other observed times. Ana- 
lyzing the pupillary dilatation of all eyes 
in which solution B was instilled showed 
that prior instillation of proparacine re- 
sulted in significantly greater dilatation at 
all observed times (P < .05) (Fig. 2). 
The greatest pupillary dilatation oc- 
curred at 60 minutes for all solutions 
except solution B without proparacaine; 
maximum dilatation for this last combi- 
nation was at 45 minutes (P < .05). We 
calculated the ratios of the patients’ pu- 
pillary to corneal diameters. Statistical 
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Fig. 2 (Apt and Henrick). Mean pupillary diame- 
ter obtained after instillation of one drop of tropic- 
amide 0.5% with phenylephrine 2.5%, with and 
without prior instillation of one drop of propara- 
caine 0.5%. 
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analysis of these ratios was similar to that 
of the pupillary diameters alone and was 
not used further. 

All patients who did not receive propar- 
acaine 0.5% eyedrops before the mydri- 
atic combination drops complained of 
stinging on instillation of the eyedrops. 
These patients showed their discom- 
fort by lacrimation and blinking or 
squeezing of the eyelids. 

Pupillary dilatation was sustained long 
enough in all patients to perform a thor- 
ough indirect ophthalmoscopic examina- 
tion 60 minutes after instillation of the 
mydriatic combination eyedrops. Essen- 
tially no pupillary constriction to even 
prolonged bright illumination was en- 
countered. 

Pupils of patients younger than age 55 
years dilated better than those of the older 
patients (P < .05) (Fig. 4). Patients’ sex 
made no difference in the response to the 
mydriatics (P < .05). Iris color also did 
not affect the amount of dilatation ob- 
tained (P < .05). 


DISCUSSION 


No significant difference was found in 
the pupillary dilating effect of the three 
mydriatic combination solutions tested: 


e after proparacaine 0.5% 
2 o without proparacaine 0.5% 
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Fig. 3 (Apt. and Henrick). Mean pupillary diame- 
ter obtained after instillation of one drop of tropic- 
amide 1.0% with phenylephrine 2.5% with and 
without prior instillation of one drop of propar- 
acaine 0.5%. 
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Fig. 4 (Apt and Henrick). Effect of age on pupil- 
lary diameter obtained after instillation of one drop 
of the mydriatic solutions tested with and without 
prior instillation of one drop of proparacaine 0.5%. 


cyclopentolate HC1 0.5% with phenyl- 
ephrine 2.5% (solution A), tropicamide 
0.5% with phenylephrine 2.5% (solution 
B), and tropicamide 1.0% with phenyl- 
ephrine 2.5% (solution C). However, a 
significant increase in pupillary dilatation 
was obtained when the mydriatic solu- 
tions A and B were preceded by the 
instillation of one drop of proparacaine 
0.5%. 

Although the data suggest that greater 
pupillary diameter was obtained by solu- 
tion C preceded by proparacaine than by 
the combination mydriatic alone, statisti- 
cal analysis proved the difference was not 
significant. The implied improved ab- 
sorption of the combination mydriatic 
drug when preceded by the anesthetic can 
be explained by two mechanisms. First, 
proparacaine alters the corneal epitheli- 
um? and thus permits increased transcor- 
neal absorption of the medication. Sec- 
ond, proparacaine, by eliminating the 
stinging sensation produced by the myd- 
riatic combination eyedrop, diminishes 
the amount of tearing and blinking and 
thereby decreases the dilution and out- 
flow of the mydriatic drugs. Intact corneal 
epithelium is the greatest barrier to drug 
penetration, with ionized drugs having 
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the greatest difficulty crossing the lipid 
cell membranes.®-? Tropicamide (in solu- 
tions B and C), unlike cyclopentolate HC] 
(in solution A), is mostly nonionized at 
physiologic pH and can be expected to 
penetrate a cornea with intact epithelium 
more easily than cyclopentolate HCl.'° 
Epithelium damaged by _ proparacaine 
thus allows improved ocular penetration 
of cyclopentolate HCl, but affects the 
penetration of tropicamide less. Phenyl- 
ephrine, which also alters corneal epithe- 
lium,!! could additionally improve the 
absorption of all the mydriatic drug com- 
binations tested. 

Pupils of younger patients dilated bet- 
ter than those of older patients, though 
sex of the patient made no difference. 
Contrary to previous experience that 
lightly pigmented irides dilate more than 
darkly pigmented irides,!” iris color was 
not a factor in the amount of pupillary 
dilatation obtained with the three mydri- 
atic combination eyedrops used in this 
study. Several investigators reporting on 
the mydriatic effect of tropicamide also 
found iris color was not a factor.!3-14 

Our study shows that wide pupillary 
dilatation and resistance to the bright and 
prolonged light used during indirect oph- 
thalmoscopy can be obtained in adult 
patients within 60 minutes after using 
only one drop of any of the three mydriat- 
ic combination solutions tested. Further 
dilatation is obtained by prior instillation 
of one drop of proparacaine 0.5%. The 
low dose of mydriatic drugs thus admin- 
istered assures a small risk of systemic 
toxicity. The results are especially impor- 
tant for infants and children, who have an 
increased potential for systemic toxicity 
from drugs instilled into the eye. 


SUMMARY 


We studied the mydriatic effect of three 
solutions containing a combination of 
two mydriatic drugs in 80 adult patients. 
The solutions tested were cyclopentolate 
HCl 0.5% with phenylephrine 2.5%, tro- 
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picamide 0.5% with phenylephrine 2.5%, 
and tropicamide 1.0% with phenyleph- 
rine 2.5%. We evaluated the effect of prior 
instillation of proparacaine 0.5% eye- 
drops. 

All three mydriatic combination solu- 
tions evaluated produced pupillary dila- 
tation of about 7 mm within 60 minutes. 
Additional pupillary dilatation of 1 mm 
occurred when proparacaine was instilled 
before the mydriatic combination eye- 
drop. Mydriasis was resistant to bright 
light during indirect ophthalmoscopy in 
all patients. Pupils of younger patients 
dilated better than those of older patients, 
but sex and iris color were not factors in 
the amount of pupillary dilatation ob- 
tained. 

Wide and sustained pupillary dilatation 
can be obtained for satisfactory indirect 
ophthalmoscopy by the instillation of one 
drop of proparacaine solution followed 
by a single drop of any of the three 
mydriatic combination solutions evaluat- 
ed. By eliminating the need for multiple 
instillations of drugs, the use of a single 
eyedrop mydriatic combination is conve- 
nient in terms of time saved and also 
lessens the chance of systemic drug toxic- 


ity. 
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CHLORAL HYDRATE SEDATION AS A SUBSTITUTE FOR 
EXAMINATION UNDER ANESTHESIA IN PEDIATRIC OPHTHALMOLOGY 


G. FRANK JUDISCH, M.D., SUSAN ANDERSON, R.N., 
AND WILLIAM E. BELL, M.D. 


lowa City, lowa 


The ocular examination of infants and 
young children is often complicated by 
poor patient cooperation. Retinoscopy, 
ophthalmoscopy, echography, slit-lamp 
biomicroscopy, keratometry, fundus pho- 
tography, electroretinography, gonio- 
scopy, and tonometry may be variably 
unsatisfactory or impossible. Before we 
used chloral hydrate as an outpatient 
sedative, general anesthesia was often 
necessary to perform these procedures. 
In pediatric patients who require scleral 
indentation, except for patients with 
retinoblastoma, chloral hydrate has all 
but eliminated the need for examination 
under general anesthesia (Figs. 1 and 2). 
Corneal sutures have even been re- 
moved and replaced with chloral hydrate 
and topical anesthesia. 


METHODS 


Administration procedure—For in- 
fants and small children, the appropriate 
dose is drawn into a needleless syringe. 
The dose is deposited in suitable portions 
(not squirted, to avoid aspiration) into 
the side of the mouth. Parents may assist 
by holding the patient and retroflexing 
the head slightly to encourage swallow- 
ing. Gentle extremity restraint, tempo- 
rary closing of the nostrils or stroking the 
anterior neck surface, or both, to encour- 
age swallowing facilitate ingestion. An 
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Fig. 1 (Judisch, Anderson, and Bell). Indirect 
ophthalmoscopy after chloral hydrate sedation. The 
eyelid speculum was inserted after topical anesthesia. 


ounce or two of juice or formula reduces 
the aftertaste. Older children can drink 
the syrup with or without a few ounces of 
clear juice dilutant. 

The protocol for chloral hydrate seda- 
tion includes the following: 

l. With a normal, healthy, full-term 
infant 4 weeks of age or older, use 
100 mg/kg of body weight to a maximum 
dose of 3.0 g. 

2. If the baby is premature or un- 
healthy (respiratory, cardiovascular, or 
azotemic renal disease), less than 4 
weeks of age or less than 4 kg, use 
50 mg/kg of body weight. Mental re- 
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Fig. 2 (Judisch, Anderson, and Bell). Mackay-Marg 
tonometry after chloral hydrate sedation and topical 
anesthesia. 


tardation or cerebral palsy, or both, are 
not contraindications to full dosage. 

3. If after 30 minutes there has been 
no response, one half the original dose in 
both situations 1 and 2 may be repeated. 

After the medication is given the 
patient is examined. The maximum sopo- 
rific effect is usually reached in 30 to 60 
minutes. Continuous observation by a 
nurse or some other comparably experi- 
enced person is important while the 
patient is affected by the drug. Excite- 
ment or delirium, or both, may occur 
during induction or awakening. Parents 
are advised of this possibility and reas- 
sured that these reactions, which last 
anywhere from a few minutes to as long 
as several hours, are temporary. As 
drowsiness develops, the patient is 
placed on a side with the head slightly 
retroflexed to ensure an adequate airway 
and to prevent aspiration in the event of 
regurgitation. 

As chloral hydrate is a gastric irritant, 
vomiting (seldom more than one episode) 
is not uncommon. However, enough 
drug is usually absorbed to achieve the 
desired effect. With or without vomiting, 
one half of the original dose may be 
repeated as necessary to obtain adequate 
sedation. 

Patients are not discharged for at least 
1% hours after the chloral hydrate is 
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given, or until they are easily aroused by 
noxious stimuli such as squeezing the 
heel, or sternal pressure. Patients should 
take nothing by mouth until fully awake. 
Feeding begins with small quantities of 
clear liquids, with the diet gradually 
increased as tolerated. In order to mini- 
mize vomiting, fluids only are suggested. 

Pharmacology—Chloral hydrate is the 
oldest of the hypnotic drugs. It is a 
crystalline substance that is readily solu- 
ble in either oil or water. It is rapidly 
absorbed from all mucosal surfaces, 
which probably explains why patients 
who regurgitate usually still achieve the 
desired sedative effect. Once absorbed, 
most of the drug is rapidly reduced to 
trichloroethanol, which leaves the blood- 
stream slowly, and which may be respon- 
sible for the hypnotic effect. In recom- 
mended therapeutic doses, chloral hy- 
drate produces a nonspecific reversible 
cerebral hemisphere depression to the 
level of sleep without significant altera- 
tions in respiration, blood pressure, or 
heart rate. The drug has little analgesic 
effect; pain may provoke excitement or 
delirium. +” 

Toxicity, side effects, and dosage 
Acute chloral hydrate poisoning resem- 
bles barbituate intoxication; the patients 
show pinpoint pupils, coma, bradypnea, 
and hypotension. Death usually results 
from respiratory center depression. 
Maintaining an adequate airway and 
respiration are the primary concerns. 
Liver and renal damage may ensue if the 
patient survives. 

Reports of chloral hydrate toxicity are 
scarce. The toxic dose given orally of 
chloral hydrate for adults is 10 g.! How- 
ever, death has been reported from as 
little as 4 g and survival after ingesting as 
much as 30 g. Gastric necrosis has been 
observed in three suicidal adults who 
consumed from 18 to 150 g of chloral 
hydrate.” 

No specific statements regarding toxic 
levels in infants or children were found. 
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A 3-year-old girl who survived an acci- 
dental dose of 7.5 g without sequelae has 
been described.* A 28-month-old boy 
was given 120 mg/kg of body weight by 
his father to “keep him quiet and help 
him get to sleep.” The child developed a 
cardiac arrhythmia from which he com- 
pletely recovered without treatment in 
1% hours.’ Cardiorespiratory arrest, with 
complete recovery has been described in 
one patient secondary to aspirating a 
therapeutic dose of chloral hydrate.® As 
the drug is irritating to all mucus mem- 
branes, avoiding aspiration is important 
to prevent laryngospasm. 

We have sedated more than 300 pedi- 
atric ophthalmology outpatients during 
the last three years according to the 
protocol explained previously. Transient 
vomiting (approximately 15% of the pa- 
tients), excitement, or delirium (less than 
5% of the patients, rarely requiring 
restraint or other special attention), were 
the only side effects. Complications were 
rare and mild. Bradypnea developed in 
one infant who did not become cyanotic 
or require respiratory support and recov- 
ered in less than three hours. One baby 
less than 1 month old required head 
retroflection for several minutes to main- 
tain a patent airway. 

Before using chloral hydration in the 
Ophthalmology Department, more than 
200 pediatric patients were sedated by 
physicians in the Department of Pediat- 
rics at the University of Iowa Hospitals 
and Clinics with this dosage, usually for 
computed axial tomography scans. The 
experience with these patients was es- 
sentially the same. 

Recommended chloral hydrate dosag- 
es for children include 50 to 100 mg/kg of 
body weight,‘ 75 mg/kg of body weight," 
and 50 mg/kg of body weight per 24 
hours.’ Although our schedule proposes 
doses larger than most, our experience 
with more than 500 patients reassures us 
as to the safety of the protocol. 
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Insufficient sedation was obtained in 
less than 1 to 2% of patients. Emesis of 
the administered drug was believed to be 
the cause of failure in most of these 
patients. One patient inadequately se- 
dated by the protocol, who did not vomit, 
had satisfactory uncomplicated sedation 
with an additional dose of 15 mg/kg of 
body weight. 

Irregular intraocular pressure mea- 
surements during general anesthesia 
complicate the diagnosis and manage- 
ment of congenital glaucoma. Recently, 
we began doing Mackay-Marg tonometry 
on clinically nonglaucomatous patients 
sedated with chloral hydrate. In 17 eyes, 
the readings ranged from 11 to 17 mm 
Hg; seven had pressures of 16 mm Hg. 

There is no pharmacologic evidence 
that therapeutic doses of chloral hydrate 
affect the autonomic nervous system, 
aqueous production, outflow facility, or 
muscle tone. Thus, chloral hydrate seda- 
tion apparently does not alter the intra- 
ocular pressure. 


DISCUSSION 


Chloral hydrate as a pediatric or 
pediatric-ophthalmologic sedative is not 
new,” yet it seems to be seldom used by 
most ophthalmologists. Many of the pa- 
tients were seen here because of the 
inability of the referring doctor to exam- 
ine adequately an uncooperative child or 
because of failure to recognize disorders 
that would have been diagnosed had a 
complete examination been possible. 

General anesthesia is expensive, occa- 
sionally difficult to obtain, time-consum- 
ing, and probably a greater risk than 
chloral hydrate. The value of being able 
to examine achild completely on the initial 
outpatient visit is considerable, both 
economically and emotionally. Chloral 
hydrate given orally, a drug with a wide 
margin of safety in recommended doses, 
can be used in the office or clinic. It may 
also permit the accurate measurement of 
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intraocular pressures in patients with 
congenital or infantile glaucoma. 


SUMMARY 


We examined more than 300 children 
as outpatients with orally administered 
chloral hydrate sedation during the past 
three years; 175 of them have been 
examined in the last year. Without chlo- 
ral hydrate sedation, examination under 
anesthesia would have been necessary or 
the results would have been less than 
satisfactory. Orally administered chloral 
hydrate has a wide margin of safety and is 
most appropriate for office or clinic use. 
It may also allow accurate measurement 
of the intraocular pressure in infantile 
glaucoma. 
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OCULAR PENETRATION OF CEFAZOLIN IN HUMANS AND RABBITS 
AFTER SUBCONJUNCTIVAL INJECTION 


JOHN H. SAUNDERS, M.D., AND SAMUEL D. MCPHERSON, JR., M.D. 


Durham, North Carolina 


Cefazolin sodium is a parenterally 
administered semi-synthetic cephalospo- 
rin with a broad spectrum of bacteri- 
cidal activity. It produces high blood 
levels after parenteral administration,’ is 
85% protein bound,’ has less cross- 
reactivity with penicillin derivatives than 
cephaloridine,*? is excreted via glomeru- 
lar filtration,” and has relatively few 
adverse effects.” As a result of these 
characteristics it may be a useful prophy- 
lactic and therapeutic drug in ophthal- 
mology. 

Abel, Kier, and Guckian® showed bac- 
tericidal aqueous levels in rabbits after 
subconjunctival administration of 25 mg 
of cefazolin from 15 minutes to more than 
three hours after injection. In another 
study, single intravenous doses of up to 
1 g of cefazolin failed to produce thera- 
peutic aqueous levels in five patients 
undergoing cataract extraction despite 
high serum levels. ‘ 

We determined the clinical potential 
of cefazolin by assaying aqueous samples 
for levels of aqueous penetration of cefa- 
zolin in man and rabbits after subcon- 
junctival injection. 


MATERIAL AND METHODS 


Clinical studies—After instilling two 
drops of 0.5% proparacaine in the eye, 
50 mg (0.15 ml) of cefazolin was injected 
subconjunctivally 3 mm inferior to the 
corneoscleral limbus in 11 patients un- 
dergoing routine intracapsular cataract 
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extraction. A limbal-based conjunctival 
flap was reflected and a partial penetrat- 
ing limbal incision was made. A 27-gauge 
needle mounted on a tuberculin syringe 
was then inserted through the clean, dry 
groove into the anterior chamber and 
0.2 ml of aqueous humor was aspirated. 
The interval from injection to aspiration 
was noted. The sample was frozen at 
— 20°C, and cataract extraction proceeded 
in the usual fashion. 

Antibiotic assay was performed using 
the agar well diffusion method. This 
method has the advantages of requiring 
small amounts (less than 10 wl) of sample 
for assay and is easily reproducible. 
Wells were punched on a seeded agar 
plate and a standard curve was construct- 
ed using zonal measurements of known 
concentrations of cefazolin with Bacillus 
subtilis as the indicator organism. The 
diameters of the zones of the unknown 
aqueous samples were measured and the 
concentrations were determined from 
the standard curve. All determinations 
(standards and unknowns) were done in 
triplicate. 

Animal  studies—Twenty Australian 
white rabbits, weighing approximately 
3 kg, were sedated with 150 mg of 
ketamine administered intramuscularly. 
After instillation of two drops of 0.5% 
proparacaine, 22.5 mg (0.1 ml) of cefa- 
zolin was injected subconjunctivally 
2 mm from the corneoscleral limbus in 
the superior nasal quadrant. The animals 
were killed at varying intervals with 
intracardiac pentobarbital (Nembutal) 
and 0.2 ml of aqueous was aspirated from 
the anterior chamber with a 27-gauge 
needle mounted on a tuberculin syringe. 
The samples were immediately frozen at 
=—20°C. 

Bioassay was done on a cylinder-plate 
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system using B. subtilis as the indicator 
organism. The samples and standards 
were diluted with 0.1M, phosphate buff- 
er (pH 6.0). Each sample was assayed on 
one to three plates depending on availa- 
ble sample volume. 


RESULTS 


Clinical studies—The concentrations 
of cefazolin found in the aqueous with- 
in 30 minutes of injection are listed in 
Table 1. Aqueous penetration first ap- 
peared seven minutes after subconjunc- 
tival injection, was regularly present 
after 16 minutes, and increased in con- 
centration up to 30 minutes after admin- 
istration. 

Although there were few complaints of 
pain, injection consistently produced 
chemosis with an occasional hemorrhagic 
component at the site. This cleared with 
no sequelae. 

Animal studies—The Figure shows the 
aqueous levels of cefazolin after subcon- 
junctival injection in rabbits. Twenty 
minutes after injection the average level 
was 8.2 g/ml. The concentration gradu- 
ally increased until an average level of 
35.9 g/ml was present two hours after 
injection. Thereafter, aqueous levels 
gradually declined but detectable levels 
were still present after eight hours in all 
samples. 


TABLE 1 
CONCENTRATION OF CEFAZOLIN IN HUMANS AFTER 
INJECTION OF 50 MG SUBCONJUNCTIVALLY 











Time After 
Sample Administration Concentration 
No. (min) (ug/ml) 
l 5 0) 
2 7 0 
3 7 22 
4 10 0) 
5 16 8 
6 16 8 
7 17 8 
8 18 17 
9 18 17 
10 25 36 
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Figure (Saunders and McPherson). Concentration 
of cefazolin in rabbits after 22.5-mg subconjunctival 
injection. 


DISCUSSION 


We use subconjunctival antibiotics 
prophylactically during all intraocular 
surgery and are constantly seeking alter- 
natives for drug-allergic patients. Cefa- 
zolin appears to be an acceptable agent. 
Forster’ indicated that Staphylococcus 
epidermidis, S. aureus, Streptococcus 
species, Propionbacterium acnes, Prote- 
us species, Pseudomonas, and Haemo- 
philus influenzae are now the most com- 
mon causes of culture proven bacterial 
endophthalmitis. 

Table 2 shows cefazolin’s in vitro activ- 
ity against these and other pathogens. 
Cefazolin is highly effective against 
S. epidermidis, penicillin sensitive and 
resistant S. aureus, St. pyogenes, and 
St. pneumoniae; moderately effective 
against Escherichia coli, H. influenzae, 
Klebsiella and Proteus mirabilis: inef- 
fective against Enterococcus, indole- 
positive Proteus and Pseudomonas. The 
level of antibiotic detected in our deter- 
minations in the aqueous in humans and 
rabbits greatly exceeded the minimum 
inhibition concentration for those bacte- 
ria commonly causing endophthalmitis 
with the exception of Pseudomonas. This 
indicates that cefazolin may be useful 
prophylactically and therapeutically in 
ophthalmology. 
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TABLE 2 
MINIMAL INHIBITORY CONCENTRATION (pg/ml) REQUIRED 
TO INHIBIT 90% OF ISOLATES FROM VARIOUS STUDIES 
Pathogen Sabath and associates” Bergeron and associates” Kaye and associates” 
S. epidermidis 02 


S. aureus 

(Penetration sensitive) 
S. aureus 

(Penetration resistant) 


St. pyogenes 0.2 
St. pneumoniae 0.1 
E. coli 1.4 
Enterococcus 25 
H. influenzae 

Klebsiella 6.3 
Proteus mirabilis 6.3 
Proteus species 200 

(Indole-positive) 
Pseudomonas 400 


0.2 
0.2 
0.1 0.2 
0.1 0.2 
6.2 6.3 
50 
6.2 
6.2 8.0 
12.5 12.5 
50 
50 





Cefazolin is a broad spectrum antibiot- 
ic that appears to penetrate aqueous 
humor in bactericidal concentrations 
after subconjunctival injection and may 


serve as a useful alternative in patients. 


sensitive to other antibiotics. 


SUMMARY 


We determined the clinical potential 
of cefazolin by assaying aqueous samples 
for levels of aqueous penetration of cefaz- 
olin in humans and rabbits after subcon- 
junctival injection. Cefazolin is a broad 
spectrum antibiotic that appears to pene- 
trate aqueous humor in bactericidal con- 
centrations after subconjunctival injec- 
tion and may serve as a useful alternative 
in patients sensitive to other antibiotics. 
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PRIMARY CHOROIDAL AND CUTANEOUS MELANOMAS OCCURRING IN 
A PATIENT WITH THE B-K MOLE SYNDROME PHENOTYPE 


ROBERT E. BELLET, M.D., JERRY A. SHIELDS, M.D., DAVID B. SoLL, M.D., 
AND EVELINA A. BERNARDINO, M.D. 


Philadelphia, Pennsylvania 


The occurrence of primary malignant 
melanomas of the choroid and skin in the 
same patient is a rare phenomenon. We 
know of only one well documented case! 
and one possible case.? We report herein 
the occurrence of a primary choroidal 
melanoma and a primary cutaneous mela- 
noma in a patient with the B-K mole 
syndrome? phenotype. 


CASE REPORT 


A 54-year-old man of Polish extraction was well 
until January 1976, at which time he developed the 
gradual onset of painless blurred vision of the left 
eye. By March 1976, the patient sought ophthalmo- 
logic consultation. 

The patient had never been exposed to toxic 
chemicals but had an above average exposure to 
solar radiation during summer vacations for 25 
years. Family history disclosed that his parents, 
seven siblings, and three offspring had no history of 
malignancy of any kind. Specifically, there was no 
family history of skin cancer, melanoma, or ocular 
malignancy. 

When examined on March 22, 1976, his visual 
acuity was R.E.: 6/6 (20/20) and L.E. 6/9 (20/30). 
Intraocular pressures by applanation were R.E.: 13 
mm Hg and L.E.: 11 mm Hg. The right eye was 
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normal except for numerous superficial iris freckles 
and a one-disk diameter flat choroidal nevus at the 
equator superotemporally. 

Examination of the left eye showed numerous iris 
freckles, a dilated episcleral vessel in the ciliary 
body region inferotemporally, and an 8 x 8-mm 
pigmented mass easily seen through the dilated 
pupil on the temporal side. Fluorescein angiography 
showed early mottled fluorescence and late staining 
of the mass with slight leakage into the vitreous. 
B-scan ultrasonography revealed a dome-shaped 
equatorial mass, measuring 8 X 8 mm with acoustic 
hollowness. A radioactive phosphorus (°2P) uptake 
test by the transconjunctival technique showed an 
uptake of 154% (positive for malignancy).4 Labora- 
tory tests showed normal complete blood cell and 
platelet counts. Liver function chemistries were 
normal, Chest x-ray, liver scan, bone scan, and brain 
scan did not indicate metastatic disease. 

Based on the findings of these studies, a clinical 
diagnosis of primary malignant melanoma of the 
ciliary body and choroid of the left eye was made. 
On April 2, 1976, the patient underwent enucleation 
of the left eye, insertion of a Soll-Dow Corning 
silicone intraorbital implant, and scleral transplant 
to the left socket. 

Gross examination of the globe showed a normal 
sized eye with a transillumination shadow measur- 
ing 17 x 16 mm inferotemporally. The sectioned 
globe showed an oval-shaped, irregular pigmented 
mass located inferotemporally (Fig. 1). The tumor 
was composed of closely packed, plump, spindle- 
shaped cells with indistinct cell membranes and 
oval-shaped nuclei. Melanin granules were present 
in the cytoplasm of most cells. Some of the nuclei 
had a central line of basophilic staining and others 
showed a prominent nucleolus. Occasional cells 
were more plump and showed abundant eosinophil- 
ic cytoplasm and better defined cell margins. Evi- 
dence of intrascleral invasion but no extrascleral 
extension of the tumor was noted. The histologic 
diagnosis was spindle-B cell type malignant mela- 
noma of the ciliary body and choroid. 

On July 12, 1977, the patient was examined at the 
Melanoma Unit, Fox Chase Cancer Center. Physical 
examination showed no evidence of recurrent or 
metastatic choroidal melanoma. Detailed cutaneous 
examination revealed numerous pigmented lesions 
scattered about the torso (Fig. 2). These lesions 
measured 5 to 15 mm in diameter and contained 
hues of tan, brown, and pink. One pigmented le- 
sion located over the right scapular skin measured 
9 x 7 mm, had an irregular border, and contained 
hues of tan, brown, pink, and white. Excisional 
biopsy of this suspected pigmented lesion was per- 
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Fig. 1 (Bellet and associates). Sectioned globe 
revealing an oval-shaped, irregular pigmented mass 
located in the ciliary body region inferotemporally. 


formed on July 21, 1977, along with excisional 
biopsy of two randomly selected pigmented lesions 
from the skin of the back. 

Histopathologic examination of the pigmented 
lesion showed a superficial spreading melanoma 
invasive to Level II, 0.44 mm thick. The two random 
biopsy specimens were compound nevi with areas 
of melanocytic dysplasia and were therefore consis- 
tent histologically with the appearance of B-K nevi.” 
On Aug. 12, 1977, wide re-excision of the scar over 
the right scapular skin was performed as definitive 
therapy for the primary cutaneous melanoma. 

The patient has been followed up at three-month 
intervals from July 1977 to date without physical, 
laboratory, or roentgenologic evidence of metastatic 
disease. Additionally, ophthalmologic examination 
and careful cutaneous examination at three-month 
intervals failed to show evidence of a new primary 
cutaneous or primary choroidal melanoma. 


DISCUSSION 


Primary cutaneous melanoma and pri- 
mary ocular melanoma are both relatively 
rare malignancies with incidence rates of 
4 out of 100,000 and 1 out of 100,000, 
respectively.® The occurrence of primary 
cutaneous melanoma and primary cho- 
roidal melanoma in a single patient is rare 
with only two such cases reported.! 

The first reported case? was that of a 
72-year-old woman who had the simulta- 
neous occurrence of two minimally inva- 
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Fig. 2 (Bellet and associates). B-K nevi and a 
primary cutaneous melanoma (circled). 


sive primary cutaneous melanomas of the 
periorbital skin of the right eye associated 
with melanosis of the bulbar and palpe- 
bral conjunctiva of the right eye, and a 
small (2 mm diameter, 0.3 mm elevated) 
melanocytic tumor of the choroid in the 
right eye. Although the choroidal lesion 
was reported as a malignant melanoma, a 
review of the published photomicro- 
graphs suggests that it would be classi- 
fied as a nevus according to currently 
accepted histologic criteria. The second 
case! was that of a 64-year-old man who 
developed a diffuse primary choroidal 
melanoma ten years after excision of a 
melanoma of the lip. Our case differs 
from the previous cases in two respects: 
(1) the two malignancies involved differ- 
ent regions of the body; and (2) our pa- 
tient manifested the B-K mole syndrome? 
phenotype. 

In the present case, the presence of 
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junctional activity in the overlying epi- 
thelium in relation to the primary cutane- 
ous melanoma,’ the histology of the 
primary choroidal melanoma, and the 
negligible propensity for minimally inva- 
sive primary cutaneous melanomas to me- 
tastasize® effectively rule out primary cho- 
roidal melanoma metastatic to skin and 
primary cutaneous melanoma metastatic 
to the choroid. 

Data in published reports document the 
occurrence of primary cutaneous melano- 
ma and primary choroidal melanoma in 
four families.2~!2 However, in none of 
these families did both types of malig- 
nancies occur in any one patient. Our 
patient has no family history of either 
cutaneous or ocular melanoma. 

The recent identification of the B-K 
mole syndrome? deserves further com- 
ment. Hereditary precursor lesions in cu- 
taneous melanoma patients and their 
first-degree relatives have recently been 
described. These lesions are located over 
both sun-exposed and unexposed skin, 
are large (greater than 5 mm in diameter), 
contain hues of tan, brown, and pink, 
have irregular borders, may progress to 
invasive cutaneous melanoma, and are 
microscopically differentiable from com- 
mon acquired nevi. Histologically, B-K 
nevi are compound nevi with distinctive 
changes in the papillary dermis, that is, 
atypical melanocytic hyperplasia, fibro- 
plasia, new blood vessel formation, and a 
mononuclear infiltrate. Our patient does 
not have a family history of primary cuta- 
neous melanoma and therefore must be 
considered to manifest only the B-K mole 
syndrome phenotype (unless or until a 
sibling or child develops a primary cuta- 
neous melanoma). 

There are presently no data available as 
to the incidence of primary choroidal 
melanoma in patients with the B-K mole 
syndrome or the B-K mole syndrome phe- 
notype. It is therefore recommended that 
all patients who have the B-K mole syn- 
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drome (phenotype) undergo complete 
ophthalmologic examination to rule out a 
primary choroidal melanoma; possibly 
intraocular melanoma is an associated 
clinical feature of the B-K mole syn- 
drome. Furthermore, all patients with a 
diagnosis of ocular melanoma should 
have careful cutaneous examination to 
define the incidence of the B-K mole 
syndrome (phenotype) in this class of 
patients. 


SUMMARY 


A patient with malignant melanoma of 
the choroid and ciliary body had a pri- 
mary cutaneous melanoma and the B-K 
mole syndrome phenotype. Because of 
this newly described association, all pa- 
tients with the B-K mole syndrome (phe- 
notype) should have a complete ocular 
examination to discover if there is any 
evidence of ocular melanoma. Likewise, 
all patients with ocular melanoma should 
have a thorough dermatologic examina- 
tion to determine evidence of cutaneous 
melanoma and the B-K mole syndrome 
(phenotype). 
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OPHTHALMIC MINIATURE 


Of the same kidney are those who court immortal fame by writing 
books. They don’t seem to me favoured by fortune but rather to be 
pitied for their continuous self-torture. They add, change, remove, 
lay aside, take up, rephrase, show to their friends, keep for nine 
years and are never satisfied. And their future reward, a word of 
praise from a handful of people they win at such a cost, so many late 
nights, such loss of sleep, sweetest of all things, and so much sweat 
and anguish. Then their health deteriorates, their looks are de- 
stroyed, they suffer partial or total blindness, poverty, ill will, denial 
of pleasure, premature old age and early death and whatever 
remaining disasters there may be. Yet the wise man believes he is 
compensated for everything if he wins the approval of one or other 


purblind scholar. 


Erasmus of Rotterdam 


Praise of Folly, 1509 


RECURRENT ORBITAL MALIGNANT MELANOMA AFTER THE 
EVISCERATION OF AN UNSUSPECTED CHOROIDAL MELANOMA 


ROBERT A. LEVINE, M.D., ALLEN M. PUTTERMAN, M.D., 
AND MICHAEL S. KOREY, M.D. 
Chicago, Illinois 


The extension of a choroidal melanoma 
into the orbit is usually associated with a 
rapidly fatal outcome. We describe a man, 
currently well, who underwent an exen- 
teration for an orbital melanoma 15 years 
after an evisceration for an unsuspected 
melanoma of the choroid. 


CASE REPORT 


In 1964, a 47-year-old man complained of pain of 
three days’ duration in his blind left eye. Examina- 
tion of this eye showed a nonreactive pupil, posteri- 
or synechiae, cataract, and intraocular pressure of 
81 mm Hg. The left fundus could not be visualized. 
The right eye was normal. The ocular history and 
system review were unremarkable. Because of pain 
and the failure of the glaucoma to respond to medi- 
cal therapy, the patient was hospitalized and the eye 
was eviscerated. The pathologist reported that the 
eviscerated specimen consisted of “inflammation 
and hemorrhage.” 

The patient wore a prosthetic ocular shell without 
difficulty until 1976, at which time he noted swell- 
ing of his left eyelids, enlargement of the left orbital 
tissues, and frequent, spontaneous extrusion of the 
ocular prosthesis. In February 1978, the swollen and 
erythematous left eyelids were displaced anteriorly 
by a black, firm, and immovable orbital mass 
(Figs. 1 and 2). 

Radiographically, the left orbit appeared slightly 
deformed and expanded in its transverse diameter 
(Fig. 3). The enlargement of the orbital cavity in the 
absence of invasion of the orbital bones suggested 
the presence of a slow-growing neoplasm. By com- 
puted axial tomography, the left orbital tumor 
showed definite enhancement with contrast media 
(Fig. 4). No intracranial extension of the tumor was 
noted. 
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Fig. 1 (Levine, Putterman, and Korey). Patient’s 
swollen left eyelids displaced anteriorly by orbital 
mass. 


A-scan ultrasonography showed a left orbital 
tumor of extremely low acoustic reflectivity with 
ill-defined borders (Fig. 5). These acoustic findings 
were most consistent with the lymphoma-sarcoma 
group of orbital tumors. 

In February 1978, the left orbit was explored 
surgically. The black-brown orbital tumor was re- 
moved at a biopsy and frozen sections showed the 
presence of a malignant melanoma. During exenter- 
ation of the left orbit, the floor, medial wall, and roof 
of the orbit were found to be paper thin. In dissect- 
ing periosteum, two small penetrating areas were 
created in the floor and medial walls. Upon severing 
the apex of the exenterated specimen, we found that 
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i 
Fig. 2 (Levine, Putterman, and Korey). Pigmented 
orbital tumor, exposed at time of surgery. 
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Fig. 3 (Levine, Putterman, and Korey). Transverse 
expansion of left orbit without bony invasion in 
conventional orbital x-ray film. 


tumor tissue had been transsected. The remainder of 
the tumor in the apex of the orbit was removed piece 
by piece until all visible residual tumor had been 
eliminated from the orbit. 

Postoperatively, the left orbit healed in a normal 
fashion (Fig. 6). An examination by the oncology 
service, including liver-spleen/gallium and bone 
scans, showed no evidence of metastatic disease. 
Because of the possibility of residual tumor in the 
orbit, the left orbit was irradiated; 2,000 neutron 
rads were delivered in eight divided treatments. The 
patient also received bacillus Calmette-Guerin 
immunotherapy. When last seen, 14 months after the 
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Fig. 4 (Levine, Putterman, and Korey). Computed 
axial tomogram showing tumor involving and ex- 
panding entire left orbit. 


exenteration, the patient had no evidence of local 
recurrence or of metastatic disease. 

Sections obtained from the eviscerated specimen 
of 1964 were examined. These sections showed the 
presence of a spindle-cell melanoma (Fig. 7), pre- 
sumably of choroidal origin. The orbital recurrence 
was also of the spindle-cell variety (Fig. 8). 


DISCUSSION 


The presence of an intraocular melano- 
ma should be suspected in any white 
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Fig. 5 (Levine, Putterman, and Korey). A-Scan 
ultrasonography, showing low acoustic reflectivity, 
compatible with lymphoma-sarcoma group of tu- 
mors. 


Fig. 6 (Levine, Putterman, and Korey). Patien 
seven months after left orbital exenteration am 
radiation treatment. 
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Fig. 7 (Levine, Putterman, and Korey). Review of 
1964 evisceration specimen revealed presence of a 
spindle-cell melanoma, presumably originating 
within the choroid. Elongated cells with fusiform 
nuclei are present. 


person over age 40 years whose visual 
loss is associated with unilateral glauco- 
ma and cloudy media.'? Four percent of 
blind eyes with opaque media contain 
unsuspected choroidal melanomas.! In- 
tractable glaucoma invariably prompts 
the enucleation of these eyes. Microscop- 
ic examination of enucleated specimens 
has shown that as high as 10% of cho- 
roidal melanomas are clinically unsus- 
pected.* 

In our case, the classic findings that 
should have aroused the suspicion con- 
cerning intraocular melanoma were either 
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Fig. 8 (Levine, Putterman, and Korey). Exentera- 


tion specimen shows densely pigmented melanoma 
cells of the spindle-cell variety. 
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discounted or ignored. Additionally, mak- 
ing recurrence or metastasis more likely, 
an evisceration was done. An early death 
for this patient should have been antici- 
pated for at least two reasons. First, if the 
operative manipulation of a melanoma- 
containing eye fosters early dissemina- 
tion, certainly evisceration of such an eye 
would further enhance the likelihood of 
metastasis.4-© Instances of death from 
metastatic melanoma after the eviscera- 
tion of an unsuspected intraocular mela- 
noma have occurred.78 Second, the pres- 
ence of orbital recurrence or extrascleral 
extension is associated with an extremely 
high mortality. In the Armed Force Insti- 
tute of Pathology series,® the five-year 
mortality in their cases with extraocular 
extension was nearly 70%, emphasizing 
the rapidly lethal clinical course that 
characterizes recurrent orbital melanoma. 

What then accounts for our patient’s 
survival 15 years after the evisceration of 
an unsuspected melanoma and develop- 
ment of a bulky orbital recurrence that 
necessitated orbital exenteration? Report- 
ed instances of recurrent orbital melano- 
ma occuring ten,!° 13,1! 24,12 and 2813 
years after enucleation indicate that the 
presence of an orbital melanoma does not 
invariably cause a rapidly fatal outcome. 
Immunologic factors, such as the pres- 
ence of tumor-associated antibodies, may 
prevent the spread and growth of metasta- 
sis. A more tangible explanation, in our 
case, is the absence of epithelioid cells 
within the tumor. A favorable biologic 
behavior of spindle-cell melanoma has 
been emphasized by Gass.!4 Our case also 
supports Gass’s contention that spindle 
cells and epithelioid cells are distinct 
clones of cells, and that spindle cells 
seldom dedifferentiate into epithelioid 
cells. 

One might avoid evisceration of an eye 
containing an unsuspected melanoma. 
We believe that the evisceration proce- 
dure probably did permit the develop- 
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ment of an orbital recurrence. Yet, despite 
the surgical manipulation of the tumor 
and the orbital recurrence, the patient is 
still alive, largely because of the apparent 
cytologic benignity of this melanoma. 


SUMMARY 


Fifteen years ago a 47-year-old man 
underwent an evisceration for an un- 
suspected choroidal melanoma. A bulky 
recurrence required exenteration. The pa- 
tient is currently alive and has no evi- 
dence of metastatic disease. 
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Among the corneal dystrophies affect- 
ing the posterior corneal layers, posterior 
polymorphous dystrophy is of particular 
interest because of the genetic implica- 
tions, the appearance in early age, and the 
apparent variations in the histologic ap- 
pearance. This disease is characterized by 
diffuse polymorphic opacities in Desce- 
met’s membrane, as noted by Koeppe!? in 
1920, and may eventually progress to cor- 
neal edema. A true correlation between 
the biomicroscopic and the histologic 
findings has not been available: thus, 
many authors have described warts,2~4 
cysts or vesicles,5™8 or pits589 in Des- 
cemets membrane. There have been a 
few electron microscopic studies®~!4 with 
conflicting observations. 

We report the scanning electron micro- 
scopic observations in one cornea ob- 
tained at the time of penetrating kerato- 
plasty and correlate histologic findings 
with clinical observations and specular 
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microscopic photography. Our studies 
confirm those of Grayson’ in which he 
showed that some of the most prominent 
changes were areas of endothelial degen- 
eration and regeneration, as well as ab- 
normality of Descemet’s membrane. 


CASE REPORT 


An 8 '/2-year-old girl was referred for examination 
of a corneal endothelial dystrophy with bilaterally 
decreased visual acuity. Her family history was 
unremarkable except for corneal findings in her 
mother. Her general health was good. 

Results of external eye examination were normal. 
Her best corrected visual acuity was 6/30 (20/100) in 
both eyes. Contact lenses did not improve her vision 
further. Slit-lamp examination of the corneas re- 
vealed discrete central stromal haze caused by 
edema (Fig. 1). The epithelium of both corneas was 
normal. The endothelium showed diffuse blisterlike 





Fig. 1 (Polack and. associates). Slit-lamp photo- 
graph revealing discrete stromal haze in the central 
cornea and several defects or pits in Descemet’s 
membrane (arrows). 
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changes with a few prominent pitlike formations 
that were more pronounced in the left eye. Some of 
the endothelium in the paracentral area of the right 
eye could be photographed with the specular micro- 
scope. 

Examination of family members included the 
patient’s mother and maternal grandmother. Her 
28-year-old mother had a few blisterlike lesions or 
pits in the temporal paracentral endothelial portion 
of both eyes, which were more prominent on the left 
eye (Fig. 2). Vision was normal in both eyes. The 
grandmother had normal corneas. No other family 
members were available for examination, but there 
was no familial history of eye disease or decreased 
vision. Because of failure to improve the patient's 
visual acuity with refraction on several occasions, a 
7-mm penetrating keratoplasty was eventually per- 
formed in the left eye. 


MATERIAL AND METHODS 


Specular microscopy—Photographs 
were taken with a specular microscope!® 
using Kodak Tri-X film. Pictures were 
enlarged and prints were copied to in- 
crease contrast. 

Corneal specimen—The corneal speci- 
men removed at the time of keratoplasty 
was immediately fixed in cold 4% buf- 
fered glutaraldehyde. The specimen was 
cut into three portions 16 hours later. The 
largest portion was used for scanning 
electron microscopy, and the other two 
portions were processed for light and 
transmission electron microscopy. 

Light microscopy—The specimen was 
dehydrated in graded alcohols and em- 
bedded in paraffin. Five-micron sections 





Fig. 2 (Polack and associates). Photograph of the 
left eve of the patient’s mother showing several pits 
in the posterior corneal surface centrally (arrow). 
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were deparaffinized and stained with he- 
matoxylin and eosin and PAS. 

Scanning electron microscopy—After 
fixation in glutaraldehyde, the tissue was 
fixed for one hour in 1% osmium tetrox- 
ide, then rinsed in phosphate buffer and 
dehydrated in graded alcohols. The speci- 
men was then dried in a critical point 
apparatus, and subsequently mounted on 
an aluminum stub and coated with gold 
palladium. The specimen was examined 
with a scanning electron microscope at 
20 kV, and photographs were recorded on 
Polaroid P/N film. 

Transmission electron microscopy— 
After fixation in glutaraldehyde, the spec- 
imen was postfixed in 1% osmium tetrox- 
ide for 90 minutes, then dehydrated in 
graded alcohols, and embedded in Epon. 
Thin sections were examined with an 
electron microscope. 


RESULTS 


Specular microscopy—Specular micro- 
photographs were possible in the para- 
central area where the edema was mini- 
mal. Endothelial cells of normal configu- 
ration were evident (Fig. 3, left), but of 
varied size. Cell junctions were well de- 
fined, but there were some areas of dark- 
ness between cells or replacing them 
(arrows). In some areas the dark spots ap- 
peared more circumscribed, and they may 
have comprised several cells, but the ar- 
rangement of cells adjacent to these blank 
areas was not too different from the nor- 
mal arrangement of cells (Fig. 3, right). 
Cells of large size were seen in different 
areas. 

Light microscopy—Cross-sections of 
the corneal button showed a mild degree 
of edema in the basal epithelial layer. The 
stroma showed no evidence of inflamma- 
tion. The posterior corneal layers were 
outstanding for the presence of depres- 
sions or pits. Periodic acid-Schiff-stained 
sections showed that these depressions 
were lined with a thinned Descemet’s 
membrane and covered by large or thin 
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endothelial cells (Fig. 4). Some of these 
pits comprised more than two corneal 
lamellae, and at times, there was a redu- 


plication of Descemet’s membrane form- 


ing athickening at the bottom of the pit or 


at the edges. In other areas, there were 
bridges and pockets or invaginations of 
Descemet’s membrane and large elongat- 
ed cells forming more than one layer. 
Scanning electron microscopy—Low- 
power electron microphoto- 
graphs showed multiple endothelial de- 
fects that varied in size from 10 to 15 pin 
diameter or larger. Some were rounded 


scanning 


and comprised a few cells, and others 
appeared to coalesce and form large de- 
fects. The cells surrounding these defects 
were attenuated, in various stages of dis- 
integration and residues of cell mem- 
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Fig. 3 (Polack and associates). 
Left, Specular microphotograph of 
the midperipheral portion of the 
patients cornea showing cells of 
normal configuration, but of varied 
size. Cell junctions are well defined 
but there are several areas of dark- 
ness within and between cells (ar- 
rows). Right, At higher magnifica- 
tion, this photograph shows a well 
defined dark area of about 10 w in 
diameter. This may correspond to a 
cystic formation comprising one or 
two cells (arrow). 


branes were seen on top of Descemet’s 
membrane. Elongated cells of fibroblas- 
tic appearance were evident with cyto- 
plasmic projections into the bare Des- 
cemet's area. These lesions were often 
surrounded by large endothelial cells, 
some of them with pits or holes in their 
cytoplasm or between the cells. Large 
endothelial defects may explain the dark 
areas with fuzzy borders seen in specular 
microphotographs. Figure 5 shows one of 
the several pits found in the corneal tis- 
sue. This defect was about 15 u in diame- 
ter; it was lined by endothelial cells that 
seemed to arrange in a circular fashion 
around its sharply delineated and raised 
borders. 

Figure 6 shows a variety of endothelial 
cell alterations found in the specimens. It 
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Fig. 4 (Polack and associates). Left, Cross-section of the corneal button showing a depression or pit in the 
posterior corneal surface. The pit formation is lined by a thin or reduplicated Descemet’s membrane and by 
one or two layers of endothelial cells. The parallelism of the corneal lamellae is interrupted by the formation 
of this pit (PAS stain, x 200). Right, Cross-section of the cornea in an area where a pit has been partially 
covered by Descemet’s membrane and fibrous tissue. It appears as an invagination of Descemet’s membrane; 
however, this formation is not covered with Descemet’s membrane material but with a multiple layer of 


endothelial-like cells (PAS stain, x 200). 


includes areas of anisocytosis, prominent 
microvilli, abnormal or disintegrating 
cells, fibroblastlike cells, bare Descemet's 
membrane and formation of large pit with 
raised borders. Transmission electron mi- 
crophotographs showed layering of endo- 
thelial cells in some areas, but this was 
not so obvious in scanning electron mi- 
crophotographs. 





Transmission electron microscopy— 
Low-power transmission electron micros- 
copy showed the two components of Des- 
cemet’s membrane; however, they varied 
in thickness from 9.6 to 12.9 u. In most 
sections with abnormal endothelium, it 
measured less than 10 p in thickness, and 
the two layers were often separated by 
numerous clumps of long-spacing colla- 


Fig. 5 (Polack and associates). 
Microphotograph of one of the sev- 
eral pits found in the posterior cor- 
neal surface. This defect is about 
15 u in diameter and is lined by 
endothelial cells that seem to ar- 
range in a circular fashion around 
its sharply delineated and raised 
borders (scanning electron micro- 
graph, x 1,000). 
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Fig. 6 (Polack and associates). These microphotographs show a variety of lesions found in polymorphous 
dystrophy. The alterations range from (top left) early degenerative endothelial cell changes and vacuolation 
(scanning electron micrograph, x 2,000); (top right) separation of cell junctions and baring of Descemet’s 
membrane (scanning electron micrograph, x 1,000) to (bottom left) more advanced degenerative cell changes 
and evidence of regeneration with appearance of fibroblastic cells (scanning electron micrograph, x 1,000). 
Bottom right, A depression or umbilicated defect on the posterior corneal surface. This defect is lined with 
endothelial-like cells and delineated by a ridge of fibrous tissue. Cells tend to insinuate or invaginate under 
this fibrous ridge (scanning electron micrograph, x500). 


gen (110 nm). Figures 7 and 8 show a 
Descemet’s membrane of irregular thick- 
ness with multiple areas of light density 
in the posterior portion. This portion 
shows many fine (50 nm) and coarse col- 
lagen fibrils, deposited in bundles under- 
neath a single or multiple layer of endo- 
thelial cells. The anterior portion was of 
normal appearance, but thin. Cells that 


formed only one layer measured about 4 u 
in thickness; they had elongated or fusi- 
form shape with numerous microvilli, 
free ribosomes, and numerous tonofil- 
aments. These predominated in the deep- 
er (posterior) cell layers, whereas promi- 
nent organelles, endoplasmic reticulum, 
mitochondria, and ribosomes predomi- 
nated in the more anterior layers. A prom- 
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Fig. 7 (Polack and associates). In most areas aidat the thickness of Descemet’s membrane varies from 
9.6 to 12.9 u. The two layers of this membrane are clearly visible and are separated by large clefts and 
deposition of collagen material. Although the anterior portion of Descemet’s membrane (a) appears normal 
except for variations in thickness, the posterior layer (b) is irregular in texture and shows a profuse number 
of collagen fibrils, deposition of banded collagen material, and clumps of short- (50 nm) and long-spacing 
(100 mm) collagen. The membrane is covered by two layers of endothelial-like cells, multiple interdigita- 


ot Sem oi 


tions, and desmosomal attachments (transmission electron microscopy, 


inent finding in these multilayered endo- 
thelia was the presence of desmosomal 
attachments between cells in all layers 
(Fig. 8). Cell nuclei were elongated with 
marginal chromatin. Occasionally, mac- 
rophages or lymphocytes were found 
within the endothelial cells. 


DISCUSSION 


The genetic transmission of posterior 
polymorphous dystrophy was first shown 
in 1939 by Theodore,!® who described the 
typical blisterlike or pit lesions in a young 
girl. The transmission is now known to 
occur as an autosomal dominant trait with 


x 10,260). 


high penetrance.!7!8 The pits or blisters 
may be distributed diffusely or may be 
mostly central.!9 In recent years, posterior 
polymorphous dystrophy has been stud- 
ied ultramicroscopically,8-14 but those 
findings have not definitely solved the 
question about the nature of the anoma- 
lies in Descemet’s membrane and its en- 
dothelium. These electron microscopic 
studies show widespread alterations in 
Descemet’s membrane that include thin- 
ning or reduplication as well as anomalies 
in the endothelial layer that vary from 
abnormal endothelial cells to fibroblastic 
or epithelial-like cells, similar to the ones 
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Fig. 8 (Polack and associates). Electron microphotograph of a multiple layer of endothelial-like cells 
covering Descemet’s membrane. The cells are flattened, have numerous interdigitations and the cell walls 
show multiple desmosomes with tonofilament attachments (arrows). Organelles, tonofilaments, and free 
ribosomes were profuse in all of these cells; however, the most posterior cells had fewer organelles. Cells 
facing the anterior chamber show microvilli and desmosomes closing the cell junctions (transmission 
electron micrograph, 21,600). Inset shows a profuse number of tonofilaments (arrow), the desomosomal 
junctions and free ribosome granules (transmission electron micrograph, x 40,320). 


found in this case. The association of this 
type of hereditary corneal disease with 
other congenital anomalies, particularly 
with the dysgenesis of the iris and anteri- 
or chamber, was described by Grayson4 
in 1974. Iris adhesions to the cornea were 
reported by others 18-20 as well as myopia, 
glaucoma,’-° and keratoconus.2!_ Gray- 
son} reported for the first time the ultra- 
structural surface changes, by scanning 
electron microscopy, in the endothelial 
layer of corneas affected with this disease. 
As in the case reported here, he found that 
endothelial cells had a large number of 
microvilli and prominent vacuoles (Swiss 


cheese appearance) scattered through 
their cytoplasmic surface. These vacuoles 
or craterlike holes in the cytoplasm of 
endothelial cells are not artifactual; we 
found similar changes in clusters rather 
than diffusely throughout the specimen as 
would have occurred if such alterations 
were the result of poor fixation. The cells 
that show this vacuolation had abnormal 
configuration and often were close to 
areas of cell loss or cell transformation 
into fibroblastlike elements over a bare 
Descemet’s membrane. Cross-sections of 
this specimen showed alterations similar 
to those seen in congenital corneal ede- 
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ma!3 and formation of pits or PAS- 
positive hyaline bridges. Because these 
large pits extended into the corneal stro- 
ma, disrupting the continuity of the la- 
mellae, it appeared that some of these 
defects were congenital. Areas of cell loss, 
or cell degeneration surrounded by areas 
of enlarged hypertropic endothelial cells 
with prominent microvilli suggested that 
they were involved in a process in which 
degeneration and attempt at regeneration 
were both present. This interpretation is 
supported by transmission electron mi- 
crophotographs that show prominent en- 
doplasmic reticulum, multilayered cells, 
and deposition of collagen material that 
forms a thick posterior Descemet’s layer. 
Similar observations have been made by 
Johnson and Brown?? in a case of posteri- 
or polymorphous dystrophy and in trans- 
mission electron microscopic studies of 
other corneal diseases where the thick- 
ened portions of Descemet’s membrane 
corresponded to new collagen material 
with deposition of Descemets mem- 
branelike material and clumps of long- 
spacing collagen.!822-29 The nodular 
formations around the large pits or the 
PAS-positive bridges and the fibro- 
blastlike cells?*?° brings up the similarity 
of these lesions to those of Fuchs’ dystro- 
phy, as already reported by others.®:!°!4 
The presence of prominent microvilli, 
cytoplasmic fibrils, desmosomes, and 
microorganelles in a case studied by 
Boruchoff and Kuwabara!® made them 
postulate that the endothelial layer was 
replaced by epithelial cells as a result of 
embryologic misdifferentiation. Studies 
by Tripathi, Casey, and Wise,!! Bron and 
Tripathi,!2, and Rodrigues and associ- 
ates!3 also showed similar abnormal cells 
replacing the corneal endothelium in pos- 
terior polymorphous dystrophy, a finding 
not confirmed by others.®:!4- 7-2? However, 
there is enough ultramicroscopic evi- 
dence to show that endothelial cells 
can, under certain circumstances, trans- 
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form into fibroblasts or epithelial-like 
cells.22-30-24-31 This study supports the 
above-mentioned observations in that en- 
dothelial changes exist in other corneal 
conditions after inflammation, such as in 
the stage of retrocorneal membrane for- 
mation after graft rejection.28 This study 
also confirms the presence of prominent 
microvilli as described by others.!%!! By 
scanning electron microscopy, the cells 
lining the posterior aspect of the cornea 
appeared mostly as a monolayer of either 
endothelial or fibroblastic cells, and they 
also appeared as a single layer of cells by 
specular microscopy, even though they 
actually form a multilayer by light and 
transmission electron microscopy. We 
could not confirm the descriptions found 
in published reports that the main lesions 
in this disease were vesicles or blisters of 
different shapes and forms. Possibly, 
these formations may have existed and 
were disrupted during the process of cor- 
neal excision, but most of the evidence is 
against this. Although it is possible that 
some lesions may be cystic at one time, 
that is, before final rupture of the cell 
membrane, there are definite anomalies in 
Descemet’s membrane that resemble pits. 
These or other defects may have formed 
early in life or as the result of healing and 
new Descemet’s membrane material de- 
position.*? 

The endothelial changes observed with 
the specular microscope were, for the 
most part, identical to those alterations 
seen with the scanning electron micro- 
scope, and such lesions correlate well 
with the light and transmission electron 
microphotographs. Unfortunately, the 
areas of active disease could not be photo- 
graphed well because of corneal edema. 
In other cases of posterior polymorphous 
dystrophy we have seen lesions similar to 
those described here and more prominent 
pits in Descemet’s membrane. 

In corneal diseases, a biomicroscopic 
appearance may have different causes, 
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and the same is true for certain histologic 
appearances. Therefore, possibly several 
congenital or acquired inflammatory or 
degenerative conditions may cause altera- 
tions in the posterior corneal layers that 
may appear similar to posterior poly- 
morphous dystrophy under the biomi- 
croscope. This disease, however, has a 
genetic background; the alterations in 
Descemet’s membrane seem to start early 
in life? and reflect a progressive degen- 
erative process of the corneal endotheli- 


um, a possibility previously mentioned 
by others.1%-22-32 


SUMMARY 


An 8!/2 year-old girl had posterior poly- 
morphous dystrophy that required kerato- 
plasty. Similar lesions were found in 
the patients mother, thus establishing 
the genetic trend of the disease. Scan- 
ning electron microscopic studies showed 
areas of endothelial cell degeneration and 
multiple depressions or pits. These seem- 
ed the most advanced and characteristic 
lesions of posterior polymorphous dystro- 
phy. Transmission electron microscopic 
studies in areas adjacent to the pits 
showed an abnormally developed Des- 
cemets membrane covered by two or 
more layers of elongated endothelial-like 
cells. Cells over Descemet’s membrane 
seemed to deposit some Descemet’s mem- 
brane material and both fine and coarse 
collagen fibrils. Cells had prominent 
mitochondria, normal endoplasmic reticu- 
lum, and desmosomal attachments. Cyto- 
plasmic fibrils and microvilli were usual- 
ly found in cells lining the anterior 
chamber. Specular microscopy and scan- 
ning electron microscopy recorded the 
image of only the innermost cells and 
these appeared as endothelium. 
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OPHTHALMIC MINIATURE 


In his own assessment of himself, written in the third person, Sir 


Astley Cooper wrote: 


Sir Astley Cooper was a good anatomist, but never was a good 
operator where delicacy was required. He felt too much before he 
began ever to make a perfect operator. 

For the operation of cataract he was quite unfitted by nature. 

As an operator for stone, aneurism, hernia and the removal of 
tumours, prior to his attacks of giddiness, he was excellent, but after 
that time he was always afraid of being seized with them whilst he 


operated. 


R.C. Brock, The Life and Work of Astley Cooper 
Edinburgh, E. S. Livingston, 1952 


PROGNOSTIC SIGNIFICANCE OF OPTIC DISK CUPPING IN OCULAR 
HYPERTENSIVE PATIENTS 
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MICHAEL A. Kass, M.D., AND BERNARD BECKER, M.D. 


St. Louis, Missouri 


Armaly' reported that cup:disk ratio 
was increased when visual field loss was 
first detected in patients with glaucoma. 
He inferred that a large optic disk cup 
was of prognostic significance in the 
development of glaucoma and stressed 
the importance of studying the appear- 
ance of the optic disk in ocular hyperten- 
sive patients. In retrospective and pro- 
spective studies of ocular hypertensive 
subjects, Wilensky, Podos, and Becker? 
found the cup:disk ratio to be of consid- 
erable prognostic value. However, the 
number of patients in these studies who 
developed glaucomatous visual field loss 
was small. Sommer, Pollack, and Mau- 
menee” found that 70% of glaucoma- 
tous eyes showed vertical contour cup: 
disk ratios greater than, or equal to, a 
value of 0.6 at the time glaucomatous 
visual field loss first became evident. By 
using multivariate analysis techniques, 
Hart and associates! reported the cup: 
disk ratio of ocular hypertensive subjects 
to be among the most important predic- 
tors of the development of glaucomatous 
visual field loss; however, because these 
statistical methods are of limited applica- 
bility for the clinician, the present study 
was undertaken, using mainly the same 
subjects as in the study of Hart and 
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associates.* In this five-year study of 
ocular hypertensive individuals, we ex- 
amined stereoscopic optic disk photo- 
graphs that were taken before any visual 
field loss was evident to evaluate further 
the prognostic significance of the cup: 
disk ratio. 


SUBJECTS AND METHODS 


The study included all patients of the 
Glaucoma Center of Washington Uni- 
versity who met the following criteria: 
(1) older than 45 years of age on June 1, 
1972, (2) increased intraocular pressure 
(IOP) (IOP > 21 mm H¢g on three or more 
occasions in both eyes) and normal visual 
fields as determined by multiple isopter 
testing with the Goldmann perimeter, 
(3) followed up for the succeeding five 
years, (4) stereoscopic optic disk photo- 
graphs taken before any abnormality in 
the visual field was evident, (5) open 
angles by gonioscopy, and (6) no other 
ocular disease of consequence. 

During the five-year period of the 
study, the patients had frequent ocu- 
lar examinations, including applanation 
tonometry and visual field testing with 
the Goldmann perimeter. Glaucomatous 
visual field damage was defined as 
the reproducible appearance (two con- 
secutive tests) of an arcuate scotoma, 
paracentral scotoma, or nasal step. 

The patients were divided into two 
groups. Group 1 consisted of 27 patients 
who developed glaucomatous visual field 
loss in one or both eyes during the 
five-year study period. Group 2 consist- 
ed of 75 patients who remained free of 
glaucomatous visual field loss in both 
eyes for the duration of the study. 
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The stereoscopic photographs were 
taken by means of a Zeiss fundus camera 
with the Allen separater. All photo- 
graphs were obtained before the patient 
had glaucomatous visual field loss. At the 
end of the five-year period, the stereo- 
scopic Kodachrome pairs were arranged 
chronologically for each patient and eval- 
uated in a masked fashion by four inde- 
pendent observers using a stereoscopic 
viewer. The disks were graded for cup: 
disk ratio horizontally and vertically by 
color and by contour, and the numeric 
grades of the four observers were aver- 
aged. When more than one set of photo- 
graphs existed for a patient, the set 
closest in date to June 1, 1972, was used 
as the basis of comparison between the 
two groups. Subsequent photographs 
were used only to evaluate progressive 
cupping. To study progressive cupping, 
changes in the vertical and horizontal 
cup:disk ratio by color and contour were 
noted. Additionally, changes in the rela- 
tive area of the disk occupied by the cup, 
AA, were calculated from the following 
equation: 

AA z5 re" = n 
where r is the average of the horizontal 
and vertical cup:disk ratio in the first 
photograph and rz that of the second. 

The mean IOP of each eye in the study 
was determined by averaging all IOP 
measurements taken after June 1, 1972, 
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before the onset of visual field loss (visual 
field loss group) or up to the time of the 
end of the study (no visual field loss 
group). During this period, the patients 
were receiving no glaucoma medication. 


RESULTS 


Twenty-seven patients (Group 1) de- 
veloped glaucomatous visual field loss in 
one or both eyes during the five-year 
study period. For the analysis, only the 
first eye to develop visual field loss was 
considered. 

Seventy-five patients (Group 2) re- 
mained free of glaucomatous visual field 
loss in both eyes for the duration of the 
study. For the analysis, the eye with the 
larger cup:disk ratio was considered. In 
Group 1 (visual field loss), the initial 
photographs used were obtained at a 
mean time of 4.7 years before the onset 
of glaucomatous visual field loss. In 
Group 2 (no visual field loss), the initial 
photographs used were obtained at a 
mean time of 3.1 years before the end ol 
the study. 

No significant difference was founc 
between Groups 1l and 2, regarding age. 
sex, family history of glaucoma, anc 
incidence of diabetes. Group 1 had &¿ 
significantly greater frequency of non: 
whites than Group 2 (Table 1). 

When the cup:disk ratio of the visua 


TABLE 1 


DEMOGRAPHIC CHARACTERISTICS OF PATIENTS 





Group | Group 2 
Visual Field Loss No Visual Field Loss 

(N = 27) (N = 75) 

No. % No. % 
Mean age (yrs + S.D.) GD: 1 + 7.2 58.0 + 8,1 
Men 14 52 40 oo 
Women 13 48 3D 47 
Whites 9 a 50 67* 
Nonwhites 18 67 25 33° 
Diabetes mellitus 3 11 5 7 
Family history of glaucoma 1] 4] 26 35 





*Race distribution of Groups 1 and 2 significantly different, (P < .01, x° test). 
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TABLE 2 


CUP:DISK RATIO OF EYES IN GROUP 1 (VISUAL FIELD 


LOSS)” AND IN GROUP 2 (NO VISUAL FIELD LOSS) 


Eee 
q ——— 





Cup:Disk Ratio Group 1 Group 2 

Measurement Mean + S.D Mean + S.D. 
Horizontal by color 0.53 + 0.19% 0.32 + 0.16 
Vertical by color 0.58 + 0.174 0.34 + 0.17 
Horizontal by contour 0.64 + 0.14% 0.42 + 0.16 
Vertical by contour 0.69 + 0.12% 0.45 + 0.18 





*First eye of each patient to develop visual field loss. 


+Eye of each patient with the larger cup:disk ratio. 


¢ Difference between the means of Group 1 and Group 2 are statistically significant, P < .01 (t-test). 


field loss group was compared to that of 
the no visual field loss group, a marked 
difference was found (Table 2). Whether 
comparing horizontal or vertical mea- 
surements by color or by contour a 
significant difference was found between 
the mean values of the two groups. 

The grand mean (mean of the individ- 
ual means) IOP of the first eye that 
developed glaucomatous visual field loss 
in each patient of Group 1 was 27.7 + 
5.4 mm Hg (S.D.) compared to 23.6 + 
3.9 mm Hg for the eye with the largest 
cup:disk ratio of each patient in the no 
visual field loss group (P < .01, t-test). 

A scattergraph of the vertical contour 
cup:disk ratio vs mean IOP for both 
groups was plotted (Fig. 1). The graph 
was divided into four quadrants and the 
points of the two groups showed consid- 


O 


VERTICAL CONTOUR 
CUP/ DISC RATIO 


iS 20 22 24 26 28 30 32 34 
MEAN INTRAOCULAR PRESSURE 





erable separation. Only 2% of eyes with a 
vertical cup:disk ratio of less than 0.6 and 
a mean IOP less than 28 mm Hg devel- 
oped glaucomatous visual field loss with- 
in five years. At the other extreme, 100% 
of eyes with a mean IOP of 28 mm Hg or 
greater and a vertical cup:disk ratio of 0.6 
or greater developed visual field loss. 
When similar scattergraphs were 
made from the data of the other three 
optic disk measurements, the resulting 
separation was comparable to that ob- 
tained using the vertical contour mea- 
surement (Fig. 2). The contour data used 
0.6 cup:disk ratio as the dividing line, 
whereas the color data used 0.5, be- 
cause, as seen in Table 2, the color 
measurements tended to be 0.1 less than 
the contour measurements. Summing all 
four disk measurements produced no 


Fig. 1 (Yablonski and associates). 
Scattergraph of vertical contour 
cup:disk ratio vs mean IOP. Group 1 
(solid circle), First eye of each pa- 
tient to develop glaucomatous visual 
field defect. Group 2 (open circle), 
Eye with largest verticle contour 
cup:disk ratio in patients who did 
not develop glaucomatous visual 
field defect. The percentage of pa- 
tients in each quadrant who are in 
the visual field loss group is shown. 
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Fig. 2 (Yablonski and associates). The percentage of 
patients who are in the visual field loss group in each 
of the four quadrants (as in Figure 1) using each of the 
four cup:disk ratio factors and their sum. Also shown 
are the total number (N) of patients in each quadrant. 


better separation of the visual field loss 
and no visual field loss groups than using 
one measurement alone. The correlation 
coefficients between the pairs of the four 
optic disk measures were high in all 
instances (Table 3). 

Eleven fellow eyes in Group 1 had 
mean IOPs of 22 mm Hg or less up to the 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1980 


time glaucomatous visual field loss was 
detected in the opposite eye. The mean 
vertical contour cup:disk ratio in these 
eyes was 0.62 + 0.13, significantly differ- 
ent from the mean value of 0.45 + 0.18 
in Group 2 (P < .01, t-test). 

In both Groups 1 and 2 the fre- 
quency of cup:disk ratio asymmetry was 
more common by contour than by color 
(Table 4). However, this difference was not 
statistically significant in any case (P > 
.05, x*-test). Group 1 had a higher fre- 
quency of asymmetrical cup:disk ratio for 
all factors than did Group 2. However, 
the difference was statistically significant 
only in the cases of the horizontal mea- 
surement by color and contour. 

Of the 11 patients in Group 1 with 
contour cup:disk ratio asymmetry of 0.2 
or more, ten, (91%) developed visual 
field loss in the eye with the larger cup. 
Similarly, of eight patients in Group 1 
with color cup:disk ratio asymmetry, six 
(75%) showed visual field loss first in the 
eye with the larger cup. 

Twenty-four of the 27 patients with 
visual field loss had disk photographs on 
two or more occasions before the onset of 
visual field loss. Forty-eight of the group 
with no visual field loss had disk photo- 
graphs on two or more occasions. The 
mean + S.D. time between the first and 
last photographs was 3.1 + 1.6 years and 
3.8 + 1.7 years in Groups 1l and 2, re- 
spectively. The frequency of progressive 
cupping, based on the cup:disk ratio in 
one or both eyes before the onset of 
visual field loss in either eye is shown in 
Table 5. Although the frequency of pro- 
gressive cupping was higher in Group 1 
than in Group 2 for all four disk measure- 
ments, this difference was not statistical- 
ly significant. 

When progressive cupping by area 
was calculated by the equation, both for 
color and contour, the incidence of pro- 
gressive cupping was significantly 
greater in Group 1 than in Group 2 
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TABLE 3 
CORRELATION COEFFICIENTS BETWEEN THE FOUR CUP:DISK RATIO MEASUREMENTS 











Vertical Horizontal Horizontal 
by Contour by Contour by Color 
Horizontal by contour 0.86 — — 
Horizontal by color 0.74 0.75 — 
Vertical by color 0.69 0.81 0.91 
Nr ee ee aa 
TABLE 4 


NUMBER OF PATIENTS IN WHOM THE CUP:DISK RATIO (ASYMMETRIC CUPPING) OF THE TWO EYES DIFFERED 
BY 0.2 OR MORE BEFORE GLAUCOMATOUS VISUAL FIELD LOSS IN EITHER EYE 


s a III Iama 
M 


Group 1 Group 2 

Field Loss No Field Loss 

(N = 27) (N = 75) 
Cup:Disk Ratio Measurement No. % No. %e 
e R 
Horizontal by color 6 29” 4 -ig 
Vertical by color 5 19 6 8 
Horizontal by contour 9 33t 9 12t 
Vertical by contour 9 33 12 16 


L a aaastal 


*Cup:disk ratio asymmetry more common in Group 1 than Group 2 (P < .04, Yates corrected x” test). 
+Cup:disk ratio asymmetry more common in Group | than Group 2 (P < .02, x’ test). 


TABLE 5 


NUMBER OF PATIENTS WHO SHOWED AN INCREASE IN THE CUP:DISK RATIO (PROGRESSIVE CUPPING) 
EXCEEDING A VALUE OF 0.1 IN ONE OR BOTH EYES BEFORE GLAUCOMATOUS VISUAL FIELD LOSS 











Group 1 Group 2 
Visual No Visual 
Field Loss Field Loss Groups land 2 
Cup:Disk Ratio N= 24) AN = 3) ee fe 
Measurement* No. o No. % No. Y 
Colort 
Horizontal 6 25 7 15 13 18§ 
Vertical 5 21 4 8 9 12§ 
Contourt 
Horizontal 12 50 17 35 29 40 
Vertical 11 46 16 33 27 38 





*Group 1 frequency not significantly different from Group 2 frequency. 

+P > .05, Yates corrected x? test. 

ty’ test. 

§Group 1 and Group 2: Contour measurement frequency significantly more than corresponding color 
measurement frequency (P < .01, x” test). 


590 AMERICAN JOURNAL OF OPHTHALMOLOGY APRIL, 1980 


(Table 6). In both groups progressive the lack of improved separation when the 
cupping by contour was more common four parameters are combined. 
than by color. Asymmetric cupping is more common 
in the visual field loss group. Further 
indication of the importance of this pa- 
Larger optic disk cups are present in rameter is the finding that when asym- 
eyes that subsequently develop glauco- metrical contour cupping occurs, in 91% 
matous visual field defects. The ability to of cases, the eye with the larger contour 
predict glaucomatous visual field loss cup develops glaucomatous visual field 
improves when cup:disk ratio is com- loss first. 
bined with the mean IOP. Eyes with a To evaluate progressive cupping, for 
vertical contour cup:disk ratio of less each individual, disk photographs are 
than 0.6 and a mean IOP of less than arranged chronologically rather than ran- 
28 mm Hg have a low frequency of de- domly. This is done intentionally to 
veloping visual field loss within five simulate the normal clinical situation: 
years in this study (Fig. 1). In marked however, as a result, there may be a bias 
contrast, eyes with a vertical cup:diskratio for graders to grade subsequent cups 
greater than or equal to 0.6 and mean IOP progressively larger. If this bias exists, 
equal to or greater than 28 mm Hg have however, it would overestimate the true 
a high frequency of developing glauco- incidence of progressive cupping in both 
matous visual field loss in five years. Groups | and 2. However, the observed 
The separation between the visual incidence of progressive cupping is less 
field loss and no visual field loss groups is than in the study of Somer, Pollack, and 
similar using any of the four optic disk Maumenee’® in which serial disk photo- 
factors measured in this study. This graphs were randomized and that shows 
similarity reflects the high correlation progressive cupping before visual field 
between the various cup:disk ratio pa- loss in ten of 12 ocular hypertensive 
rameters. This correlation also explains eyes. It must also be considered that in 


DISCUSSION 


TABLE 6 
PROGRESSIVE INCREASE IN PERCENT OF AREA OF DISK OCCUPIED BY CUP 


SSSS9009S9Sa ooo 


Progressive Progressive 
Increase by Color Increase by Contour 
Percent Area of Disk Percent Area of Disk 

Mean + S.D. Mean + S.D. 





Group | (Visual Field Loss) 
First eye to show 
glaucomatous visual 


field loss 4.1 + 5.0%* 8.5 + 10.9%*t 
Other eye o.l = 7.2%* 9.5 + 11.2%*+ 
Group 2 (No Visual Field Loss) 
Eye with larger 
contour cup 1.3 + 2.5% 3.7 + 6.4%T 
Eye with smaller 
contour cup 13 + 2.6% 4.5 + 7.7% 





“Mean value for Group 1 statistically significantly different from mean value of either eye of Group 2 for 
same disk parameter (P < .01, t-test). 

*Mean contour progressive cupping statistically significantly greater than mean color cupping (P < .01, 
paired t-test). 
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the visual field loss group progressive 
cupping generally occurs in disks with 
larger cups than in the no visual field loss 
group; therefore, an equal change in the 
linear cup:disk ratio would tend to in- 
volve a larger area change of the cup in 
Group | than in Group 2. When this 
factor is considered, the difference be- 
tween Groups 1l and 2 becomes signifi- 
cant, indicating the greater loss of tissue 
in the visual field loss group. Therefore, 
we concluded that progressive cupping is 
an important prognostic sign especially 
when it occurs in an eye with an already 
large optic disk cup. 

The finding that ocular hypertensive 
individuals with large optic disk cups are 
more likely to develop glaucomatous 
visual field loss suggests that these disks 
have already undergone significant glau- 
comatous cupping, in the absence of 
visual field defects. Another possibility is 
that congenitally larger cups are inher- 
ently more susceptible to glaucomatous 
damage. We could not in this study 
distinguish between these possibilities 
with certainty. However, in support of 
the latter hypothesis is the finding that in 
11 fellow eyes in which the mean IOPs 
are 22 mm Hg or less, in the visual field 
loss group, the mean vertical contour 
cup:disk ratio is 0.62, which is signifi- 
cantly larger than the mean value of 0.45 
in Group 2 (no visual field loss group). 
Because these eyes have relatively low 
IOPs, it seems reasonable to conclude 
that their disks have not undergone 
significant glaucomatous cupping. 

The reported incidence of the devel- 
opment of glaucomatous visual field loss 
in patients with increased IOP and nor- 
mal visual fields varies greatly. Several 
studies*!! showed an incidence of less 
than 5% in five years. Other studies” 
showed an incidence of 16 and 20%. 
These differences reflect, in part, differ- 
ent diagnostic criteria and methods of 
subject selection. The high incidence of 
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visual field loss in the present study, 27% 
in five years, reflects that patients in this 
study do not represent a random sample 
of ocular hypertensive individuals. Be- 
cause ocular hypertensive patients do not 
all have optic disk photographs, there is 
likely a bias in the criteria used for 
inclusion in this study that would result 
in the inclusion of a disproportionate 
number of ocular hypertensive subjects 
with large optic disk cups or high IOPs, 
or both. 

Patients with increased IOP and nor- 
mal visual fields are not a homogeneous 
group (Fig. 1). The individuals with 
cup:disk ratios less than 0.6 and mean 
IOPs less than 28 mm Hg have a low 
incidence of glaucomatous visual field 
loss over a five-year period. Their prog- 
nosis does not seem to warrant treatment 
with antiglaucoma medication. In con- 
trast, those individuals with cup:disk 
ratios greater than or equal to 0.6 or 
mean IOPs greater than or equal to 28 
mm Hg, or both, have high incidences of 
development of glaucomatous visual field 
defects and probably should receive 
treatment. Prospective studies on more 
representative ocular hypertensive pop- 
ulations are needed to confirm this rec- 
ommendation. 

The division of ocular hypertensive 
patients into quadrants is an over- 
simplification. Patients with obvious 
glaucomatous disk changes, such as ero- 
sion of the rim of the cup,“ should be 
considered for treatment regardless of 
into which quadrant they are classified. 
The emphasis on contour cup:disk ratio is 
not meant to minimize the importance of 
other disk factors, which are somewhat 
less easily quantifiable than cup:disk 
ratio. The importance of progressive 
cupping has been shown. Disk-cup 
asymmetry is also an important consider- 
ation. Kirsch and Anderson” reported 
that glaucomatous cupping tends to 
occur in the vertical meridian, and they 
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emphasized the importance of evaluating 
the rim of the cup, especially at the 
superior and inferior poles. Schwartz’ 
also emphasized the importance of the 
evaluation of the cup contour. Sommer, 
Pollack, and Maumenee’ recently re- 
emphasized the importance of consider- 
ing the thickness of the rim of the cup 
and the importance of the nerve fiber 
layer, factors we did not evaluate in the 
present study. 

The finding that nonwhites comprise 
67% of the glaucomatous visual field loss 
group compared to 33% in the no visual 
field loss group suggests that nonwhite 
ocular hypertensive individuals are more 
likely to develop glaucoma. Similarly, 
Hiller and Kahn" reported open-angle 
glaucoma to be more common in blacks 
than in whites. 


SUMMARY 


The stereoscopic photographs of 102 
patients with increased intraocular pres- 
sure (IOP) and normal visual fields were 
graded for cup:disk ratio. All patients 
were followed up for a five-year period, 
during which time 27 patients developed 
glaucomatous visual field loss and 75 
patients did not. The patients who subse- 
quently developed glaucomatous visual 
field loss had significantly larger cup:disk 
ratios than did the patients who did not 
develop glaucomatous visual field loss. 
Patients with a mean IOP greater than or 
equal to 28 mm Hg and a vertical contour 
cup:disk ratio greater than or equal to 0.6 
had a 100% incidence of the develop- 
ment of glaucomatous visual field loss as 
compared to a 2% incidence in those 
with a mean IOP less than 28 mm Hg and 
a vertical cup:disk ratio less than 0.6. 
Disk:cup asymmetry and_ progressive 
increase in the area of the disk occupied 
by the cup was more common in the 
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group that developed glaucomatous visu- 


al field loss. 
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ORBITAL HEMORRHAGE WITH LOSS OF VISION 


RICHARD L. PETRELLI, M.D., E. ANTHONY PETRELLI, M.D., AND 
WILLIAM E. ALLEN III, M.D. 


New Haven, Connecticut 


Orbital hemorrhage is a condition not 
often encountered by the ophthalmolo- 
gist. Although frequently of insidious on- 
set, it may occasionally occur with dra- 
matic rapidity and serious consequences 
to the patient’s vision . For this reason, it 
is important to be aware of the entity and 
its various causes. We encountered a case 
of orbital hemorrhage that we believe was 
caused by an intraorbital vascular abnor- 
mality, possibly a hemangioma. 


CASE REPORT 


A 58-year-old woman was referred to us with the 
symptoms of severe right orbital pain, decreased 
vision, and proptosis of the right eye, nausea, vomit- 
ing, dizziness, and chills of several hours’ duration. 
While playing golf several hours earlier she sudden- 
ly had pressure behind the right eye followed by 
deterioration of vision and bulging of the eye. One 
month previously she had had an episode of tran- 
sient right orbital pain while bending over. She was 
otherwise in good health and denied any illnesses. 

She was in acute distress with severe right orbital 
pain and intermittent retching. Vital signs were 
normal, and motor and sensory systems were intact. 
Visual acuity was no light perception in the right eye 
and 6/4.5 (20/15) in the left eve. Right proptosis was 
noted with exophthalmos of 7 mm as compared to 
the left eve by Hertel measurements. The right pupil 
was dilated at 4 mm and did not react to direct o' 
consensual light stimulation. The left pupil reacted 
briskly to direct but not consensual stimulation. A 
complete external ophthalmoplegia of the right eye 
was noted. Corneal sensation and all branches of the 
fifth cranial nerve were intact. No bruits were heard 
in either orbit and no pulsation was evident. A slight 
blepharoptosis of the right upper eyelid was present. 
No engorgement of the conjunctival vessels was 
noted. The applanation pressures were R.E.: 20 mm 
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Hg and L.E.: 15 mm Hg. Retinal examination 
showed no papilledema or striae. 

The patient was admitted to the hospital for 
further examination. Figure 1 shows her appearance 
soon after admission. She was examined by a neuro- 
surgeon. A lumbar puncture showed a clear color- 
less cerebrospinal fluid with normal opening pres- 
sure. X-rays of the skull and orbits were normal. 
Bilateral carotid angiography was interpreted ini- 
tially as normal. No aneurysm of the internal carotid 
artery or of the ophthalmic artery was shown 
(Fig. 2). Computed axial tomography, however, re- 
vealed a discrete circumscribed mass greatly attenu- 
ated in the right orbit between the optic nerve and 
the lateral rectus muscle (Fig. 3). The lesion was 
more attenuated than the surrounding soft tissues. 
The clinical history and computed tomography scan 
together indicated that this mass most likely repre- 
sented hemorrhage compressing the optic nerve. 

Because of these findings, a lateral orbitotomy was 
performed to decompress and explore the right orbit. 
Retraction of the bone flap and exposure of the 
lateral rectus muscle and optic nerve resulted in 
release of serosanguineous fluid. Palpation within 
the muscle cone into the orbital apex failed to reveal 
any mass. A biopsy specimen of central conal tissue 
was reported as “segments of loose fibrous fatty 
tissue.” 

The postoperative course was uneventful. The 
right eye did not recover vision. The visual field was 
normal in the left eye. Further evaluation of the 
angiograms by means of subtraction studies re- 
vealed enlarged feeding vessels to a region of hyper- 





Fig. 1 (Petrelli, Petrelli, and Allen). Right eye, 
Clinical appearance showing proptosis, blepharo- 
ptosis, and dilated pupil. The subconjunctival hemor- 
rhage appeared after hospital admission. 
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Fig. 2 (Petrelli, Petrelli, and Allen). Right internal carotid angiogram. Left, Arterial phase. The ophthalmic 
artery (arrows) and its branches appear normal. Right, Venous phase showing no evidence of abnormality. 


vascularity with early filling of venous sinusoids, 
and residual blush in the orbit (Fig. 4). Nine months 
after surgical exploration a second computed axial 
tomogram showed a much reduced mass in the right 
orbit (Fig. 5). The patient continued to be asympto- 
matic with conservative management. 


DISCUSSION 


Krohel and Wright! recently reported 
the clinical findings in 17 patients with 
orbital hemorrhage. Although some pa- 
tients had a painless, space-occupying 
lesion developing over a period of 
months, most had an acute onset of the 





Fig. 3 (Petrelli, Petrelli, and Allen). Computed 
axial tomograph showing a large mass of high atten- 
uation within the muscle cone of the right orbit. The 
optic nerve is displaced medially. 


hemorrhage. The patients ranged in age 
from 2 to 80 years and there were twice as 
many females as males. Proptosis ranged 
from 1.5 to 16 mm, and eyelid ecchymo- 
ses were present in eight cases. Pain in 12 
cases and vomiting in nine cases was 
noted. Nine patients had limitation of 
extraocular movements, four had disk 
edema, and two had choroidal folds. As- 
sociated factors included one case of 
hypertension, one of anemia, one of Wil- 
lebrand’s disease, and a woman in the sec- 
ond stage of labor. Venograms were ab- 
normal in nine out of ten cases, showing 
varices in five cases, a mass lesion in three 
cases, and hypervascularity in one case. 
Blood cysts were shown pathologically in 
five cases. The authors stated that the 
visual prognosis in older patients was 
poor as irreversible visual loss was too 
rapid to allow effective treatment, where- 
as the prognosis in younger patients was 
much better, especially if immediate sur- 
gical drainage was done. 

Wright? had reported earlier that of 627 
cases of orbital disease observed between 
1968 and 1973, vascular causes of propto- 
sis ranked third (67 cases) after thyroid 
dysfunction and fractures. Of these 67 
cases, congenital primary varix was most 
common (31 cases). Among those with 
varices, proptosis was first noted any time 
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Fig. 4 (Petrelli, Petrelli, and Allen). A subtraction study of the right internal carotid angiogram. Left, 
Arterial phase showing an area of hypervascularity with enlarged feeding vessels and early venous filling 
(arrows). Right, Venous phase showing a residual blush of contrast material (thin arrows) which is thought 
to represent venous sinusoids characteristic of hemangiomas. Note the position of the choroidal crescent 


(thick arrow). 


from birth to early childhood and was 
often associated with dilated veins in the 
eyelids, episcleral tissues, or elsewhere 
in the body. The proptosis increased 
with crying or coughing and became 
static in late adolescence. In one case 
of unsuspected varix, the patient had 
sudden painful proptosis with vomiting 
after which orbital hemorrhage was 


noted. On plain roentgenograms, common 
findings were orbital enlargement and 
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Fig. 5 (Petrelli, Petrelli, and Allen). Computed 
axial tomograph, obtained nine months after sur- 
gery, showing a small residual mass in the apex of 
the right orbit. 






phleboliths. Orbital venography was most 
important diagnostically. Carotid arterio- 
graphy showed displacement of the oph- 
thalmic artery. 

Cavernous hemangioma (ten cases) was 
the next most common vascular cause of 
proptosis. These patients were older, 
ranging in age from 35 to 70 years and the 
proptosis developed more slowly (from 
two to 25 years). In all patients the pedi- 
cle of the hemangioma originated in the 
superior orbital fissure. Venography and 
carotid angiography subtraction studies 
delineated the tumor and helped to differ- 
entiate it from orbital varix and lymphan- 
gioma, which was sometimes difficult be- 
fore the advances in contrast radiology.? 
Lloyd? believes carotid angiography sub- 
traction studies may be totally diagnostic 
of hemangioma, showing a fine network 
of vessels, a feeding arterial supply from a 
vascular pedicle originating from the su- 
perior or inferior orbital fissure, and con- 
trast pooling. Any mass lesion may also 
produce flattening of the choroidal cres- 
cent. 

A cavernous hemangioma may hemor- 
rhage, forming a blood cyst that may 
simulate a superior orbital fissure syn- 
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drome.* Hood® described a patient with 
orbital cavernous hemangioma who was 
originally thought to have had an orbital 
hemorrhage. Outside the capsule of the 
hemangioma were thin-walled cavernous 
vessels apparently in the process of being 
incorporated into the lesion, which may 
explain not only the means by which a 
hemangioma enlarges, but also how it 
may hemorrhage. 

Orbital lymphangiomas* may also 
cause proptosis, which is usually under 
10 mm and slowly progressive. A fre- 
quent event is hemorrhage into the 
lymphangioma (“chocolate cysts”) that 
can appear as a subconjunctival hemor- 
rhage or proptosis. Muscle imbalances are 
common. Optic atrophy may occur with 
optic nerve compression. Although often 
difficult to distinguish from hemangi- 
omas, lymphangiomas are less likely to 
regress and more likely to infiltrate and 
hemorrhage as they are not so encapsulat- 
ed as hemangiomas. A rare variant of the 
angiomas, which should be mentioned, is 
the hemangiopericytoma. 

Aneurysm is an important cause of 
proptosis and orbital hemorrhage. Intra- 
cavernous aneurysms® occur more com- 
monly in women older than age 50 years. 
They can arise from the cavernous 
branches of the internal carotid artery or 
the ophthalmic artery. The first signs and 
symptoms depend on the size and loca- 
tion of the aneurysm which, as it enlarges, 
may cause palsies of the third, fifth, and 
sixth cranial nerves associated with se- 
vere orbital pain. The pupil may be mid- 
dilated or small and immobile depending 
on the degree of involvement of the para- 
sympathetic and sympathetic fibers. 

If the aneurysm ruptures, a carotid- 
cavernous fistula® may develop. Pulsating 
exophthalmos with orbital bruits and 
conjunctival venous congestion are the 
usual signs. Visual loss is a common, 
devastating consequence and may be im- 
mediate or gradual, with retinal ischemia 
often evident. Ruptured aneurysms, 
where the ophthalmic artery originates 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1980 


from the internal carotid artery, have re- 
sulted in intraorbital bleeding.4 

Aneurysms of the intraorbital part of 
the ophthalmic artery occur rarely.” The 
clinical signs may be similar to those of 
the other aneurysms described. Pain, 
proptosis, and sudden loss of vision 
caused by optic nerve compression may 
follow rupture of such an aneurysm. Any 
patient in whom the diagnosis of an aneu- 
rysm is possible should have cerebral 
arteriography, which is diagnostic. 

Lloyd!® distinguished primary orbital 
varices (congenital varix) from secondary 
orbital varices. The latter type may be 
an orbital manifestation of a carotid- 
cavernous fistula or an arteriovenous mal- 
formation. Such malformations may be 
intracranial or intraorbital. The symp- 
toms of the fistula and malformation are 
similar. In the malformation there is no 
capillary bed between the artery and vein. 
It may be congenital, spontaneous, or 
traumatic. It is rare and less of a threat to 
vision than the carotid-cavernous fistula. 

Trauma should always be considered in 
the differential diagnosis of orbital hem- 
orrhage, as it can be overlooked and is, 
indeed, its most common cause.! In other 
patients one may find associated condi- 
tions such as leukemia, hemophilia, vari- 
ous clotting disorders, sickle cell disease, 
and malaria.* Finally, there are certain 
cases of spontaneous orbital hemorrhage 
in which there are no associated local or 
systemic diseases. 

In our patient, the sudden onset of 
severe pain, proptosis, external and inter- 
nal ophthalmoplegia, and rapid loss of 
vision was compatible with a vascular 
accident. No bruit or ocular pulsation as 
in an arteriovenous fistula was noted. No 
retinal striae or circulatory disturbances 
as might be expected in an expanding 
orbital mass were evident. The conjuncti- 
val hematoma appeared after hospital ad- 
mission. 

The preliminary carotid angiogram was 
normal, which ruled out any aneurysm 
from the cavernous sinus to the orbit. The 


VOL. 89, NO. 4 


computed tomography scan, however, re- 
vealed a 12-mm mass in the middle and 
posterior aspect of the orbit between the 
lateral rectus muscle and optic nerve that 
was being displaced medially. Because it 
was more attenuated than the surround- 
ing soft tissues, the mass was interpreted 
as hemorrhage. Further evaluation of the 
angiogram by means of a subtraction 
study revealed an area of hypervasculari- 
ty with enlarged feeding vessels and early 
filling of venous sinusoids with a residual 
blush. This appearance was most consis- 
tent with a hemangioma in this area of the 
orbit. The preliminary angiogram did not 
reveal the vascular abnormality, which is 
often the case with these lesions usually 
because of the slow circulation within 
them.® Subtraction studies are necessary to 
elucidate such vascular abnormalities. 

At surgery no mass was observed or 
palpated. Nine months later, a second 
scan showed a small residual mass in the 
apex of the orbit. We hypothesize that at 
the time of surgery the hematoma was 
removed and the ruptured lesion was too 
small to identify. The posterior location 
of the lesion adjacent to the optic foramen 
resulted in optic nerve compression with 
loss of vision when the lesion ruptured 
within the enclosed space. These findings 
indicated an orbital apex syndrome. 
Should the patient become symptomatic, 
a more extensive surgical procedure may 
be indicated. 
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SUMMARY 


A 58-year-old woman had the sudden 
onset of unilateral painful proptosis, oph- 
thalmoplegia, vomiting, and loss of vi- 
sion. Computed axial tomography showed 
a mass that was greatly attenuated in the 
orbit. The initial reading of the internal 
carotid angiogram was normal, but a sub- 
traction study showed a hypervascular 
lesion within the orbit with features indi- 
cating a hemangioma. Orbital decompres- 
sion failed to restore the vision as intraor- 
bital hemorrhage had irreparably dam- 
aged the optic nerve. 
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The pigmentary dispersion syndrome is 
characterized by a loss of pigment from 
iris pigment epithelium, iris transillumi- 
nation and a characteristic deposition of 
pigment on the lens, corneal endotheli- 
um, and angle structures. In some cases, 
there is an association with increased 
intraocular pressure (IOP) that Sugar and 
Barbour! first described as the distinct 
entity, pigmentary glaucoma. The role of 
the dispersed pigment in the cause of the 
glaucoma is still uncertain. 

There is evidence that the pigment may 
be responsible, in part, for the increased 
IOP. In vivo infusion of a saline suspen- 
sion of uveal pigment into the anterior 
chamber increases IOP in human eyes.’ 
Similarly, uveal pigment suspended in 
saline and placed in the anterior chamber 
causes a decrease in facility of outflow.’ 

Several reports indicate that pupillary 
dilation with release of iris pigment is 
associated with increased IOP.*> This 
would seem to implicate obstruction to 
outflow by pigment as a factor in increas- 
ing IOP. Although mydriasis induced by 
phenylephrine does not increase pressure 
in every case, Epstein, Boger, and Grant 
believe that 


the rise in IOP that can be induced by phenyl- 
ephrine supports the concept that pigment par- 
ticles under certain circumstances temporarily 
obstruct the aqueous outflow channels. 
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We describe a patient with pigmentary 
dispersion syndrome who showed an as- 
sociation between exercise or darkroom 
provocation and increase of IOP. These 
findings also implicate pigment obstruc- 
tion to outflow as a cause of the increased 
pressure in pigmentary dispersion syn- 
drome. 


CASE REPORT 


A 32-year-old man had blurred vision and colored 
halos around lights after vigorous exercise, particu- 
larly after playing basketball. He also noted similar 
symptoms during periods of emotional stress and on 
several occasions while sitting in a darkened room. 
A paternal uncle had glaucoma. 

Ocular examination revealed visual acuity of 6/6 
(20/20) in both eyes with correction (—3.50 + 1.50 x 
180 in the right eye; and —3.50 + 1.50 x 10 in the 
left eye). Extraocular movements and results of 
external examination were normal. The corneas were 
normal and did not show Krukenberg’s spindles. 
The anterior chambers were normal and deep (R.E.: 
3.8 mm and L.E.: 4.4 mm). The pupils were equal 
with normal responses to light and near. A ring of 
small wedge-shaped areas of transillumination in 
the periphery of the left iris was evident. 
Gonioscopy showed wide open angles in both eyes 
with dense bands of trabecular pigmentation, which 
was greater in the left eye. No contusion deformity 
or excessive iris processes in the angles were evi- 
dent. Intraocular pressures were R.E.: 25 mm Hg 
and L.E.: 39 mm Hg. 

The right fundus was normal. The left fundus had 
a vascular anomaly at the temporal margin of the 
disk. It consisted of a cluster of grapelike venous 
structures that appeared to attach to the superotem- 
poral vein. The vein was congested, cyanotic, and 
did not pulsate with pressure on the globe. There 
was no cupping of either optic nerve head. 

Goldmann visual fields were normal. Fluorescein 
angiography was normal. Tonography revealed C 
values of R.E.: 0.19 and L.E.: 0.09. Contact B-scan 
of the eyes and orbits was normal. 

The patient underwent a darkroom provocative 
test. After a period of sitting in the dark for one hour, 
the patient’s IOP increased from 28 to 37 mm Hg in 
the right eve and from 37 to 52 mm Hg in the left 
eye. The angles remained wide open with no iris 
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crowding. Moderate dispersion of pigment could be 
observed within the anterior chambers. 

The patient was requested to return for examina- 
tion after a period of strenuous exercise. He returned 
after two hours of playing basketball and com- 
plained of blurred vision and halos. Examination 
showed pressures of R.E.: 31 mm Hg and L.E:: 
54 mm Hg. A small number of pigment floaters were 
seen in the right anterior chamber and heavy pig- 
ment dispersion was noted in the left anterior cham- 
ber. Gonioscopy showed no change in the width of 
the angles. 

Pilocarpine 0.5% was prescribed to be used before 
exercise. He has not been symptomatic after exercise 
since using this medication prophylactically. When 
examined after vigorous exercise preceded by treat- 
ment with pilocarpine, the IOPs were 30 mm Hg in 
both eyes despite the presence of dispersed pigment 
in the anterior chambers. 


DISCUSSION 


Our patient showed several clinical fea- 
tures that seem to clarify the cause of 
pigmentary glaucoma. He became symp- 
tomatic after strenuous exercise. We were 
able to show an increase in IOP after 
exercise that coincided with release of 
pigment into the anterior chamber. Pre- 
treatment with pilocarpine suppressed 
the symptoms and prevented an increase 
in pressure after exercise, even though it 
did not prevent an increase in pigment 
dispersion. 

The increase in IOP and increased pig- 
ment dispersion associated with exercise 
implies that released pigment can impede 
aqueous drainage. The protective effect of 
prophylactic treatment with pilocarpine 
suggests that by increasing trabecular 
outflow, it is possible to negate the effect 
of pigment on IOP. To the best of our 
knowledge, this is the first report to show 
the value of pretreatment with pilocar- 
pine drops in this type of patient. Several 
studies of trabecular meshwork removed 
at trabeculectomy in patients with pig- 
mentary glaucoma have shown clogging 
of trabecular spaces and endothelial cells 
with uveal pigment, which have provided 
the pathologic correlation for our clinical 
findings.®7 Patients are seen with marked 
trabecular pigmentation on gonioscopy, 
but with normal IOP. This suggests that 
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there are some trabecular meshworks in- 
herently more susceptible to the effect of 
mechanical insults, such as pigment clog- 
ging. 

Our patient also reported an association 
of symptoms with emotional upset or 
prolonged exposure to darkness. He had a 
significant increase of IOP after a provoc- 
ative darkroom test in the presence of 
wide open angles. Epstein, Boger, and 
Grant described a patient with symp- 
toms brought on by similar conditions 
who had increased IOP after working in 
dim light. Their patient had a negative 
response on formal darkroom testing. 

The increase in IOP associated with 
emotional stress or dim illumination also 
suggests mydriasis-induced pigment 
release as the mechanism. Sugar! suggest- 
ed that pupillary dilation leads to in- 
creased IOP by mechanical narrowing of 
already functionally compromised tra- 
becular spaces by an angle-crowding ef- 
fect. It seems more reasonable that as the 
pupil dilates, there is mechanical abra- 
sion of the iris pigment epithelium with 
release of pigment into the aqueous, 
which impairs trabecular outflow. Our 
patient showed no crowding of the angles 
associated with a darkroom-provoked in- 
crease of IOP. Campbell? proposed that 
mechanical abrasion of iris epithelium 
against anterior zonules resulted in pig- 
ment release in the pigmentary dispersion 
syndrome. 

We believe that the clinical findings in 
this patient are consistent with pigment 
obstruction of trabecular outflow as a 
pathogenic factor in the increase of IOP. 
Our case shows a direct association be- 
tween release of pigment and increased 
IOP. Pigment release appears to be asso- 
ciated with situations that result in signif- 
icant iris movement. Although pigment 
release can cause increased IOP, it may 
not be the sole cause of the glaucoma 
associated with pigmentary dispersion 
syndrome. 
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SUMMARY 


A 32-year-old man with pigmentary 
dispersion syndrome had blurred vision 
and halos after strenuous exercise, associ- 
ated with a release of pigment into the 
anterior chamber and increased intra- 
ocular pressure (IOP). Additionally, he 
had typical symptoms after emotional 
stress or exposure to dim illumination, 
and had a high IOP without angle closure 
during a darkroom provocative test. The 
exercise-induced symptoms and the in- 
crease of IOP were prevented by the use 
of pilocarpine 0.5% drops immediately 
before exercise. 
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NOTES, CASES AND INSTRUMENTS 


ONSET OF THE EXFOLIATION 
SYNDROME AFTER 
INTRACAPSULAR LENS 
EXTRACTION 


H. SAUL SUGAR, M.D. 
Detroit, Michigan 


In 1976, as the result of observations 
on a unique case!” of the exfoliation 
syndrome, I suggested that the theory of 
Bertelsen, Drablos, and Flood, which is 
that fibrillar material from the lens epi- 
thelium passed through the amorphous 
and fibrillar layers of the capsule and 
appeared as bush-shaped material on the 
lens surface, was not correct. I further 
suggested that the material on the lens 
surface is deposited there from contact 
with the diseased iris pigment epitheli- 
um and probably also indirectly from the 
ciliary epithelium, but that the material 
formed in the lens cannot penetrate the 
fibrillar layer and the zonular lamella. As 
evidence for the iris-pigment-epithelial 
or ciliary-epithelial source of the exfolia- 
tive material, I described the case of an 
89-year-old woman with bilateral exfolia- 
tion syndrome in whom the exfoliative 
material on the hyaloid increased in both 
eyes over a period of 15 years after 
uneventful intracapsular cataract extrac- 
tion. 

Since the publication of this report,!* I 
have seen two patients who had no 
evidence of the exfoliation syndrome 
when the intracapsular lens extractions 
were done but in whom exactly the same 
type of material has appeared after the 
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lenses were removed. One was unilater- 
al, the other was bilateral. The material 
was exactly the same as that seen in the 
patient described previously with contin- 
uing formation of exfoliative material on 
the anterior surface of the hyaloid. 


CASE REPORTS 


Case 1—A 69-year-old man was first seen in 
August 1949. He had posterior subcapsular cataracts 
that were not ready for extraction until July 1960 (left 
eye) and July 1961 (right eye). No exfoliative material 
was observed until February 1970 when early ring- 
like deposits at the pupil border and anterior hyaloid 
were noted in the right eye only (Fig. 1). This 
increased slightly but definitely from 1977 to 1979. 

Case 2—An 80-year-old man was first seen in June 
1951. He had congenital central posterior polar 
opacities with rings like those in a tree cross-section 
(Fig. 2). Visual acuity was correctible to 6/12 (20/40) 
in each eye. The opacities slowly increased so that in 
June 1963 the right lens was extracted. An adhesion 
between the lens and hyaloid was present but the 





Fig. 1 (Sugar). Case 1. First appearance of exfolia- 
tive (arrow) material in right eye nine years after 
intracapsular cataract extraction. 
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Fig. 2 (Sugar). Case 2. Congential central posterior 
polar cataract (same in each eye before cataract 
extraction). Adhesion between lens and hyaloid 
was present in each eye. No vitreous loss but a 
central hole in hyaloid in each eye was present. 


extraction was uneventful. Postoperatively, I could 
see a small central hole in the hyaloid. Six months 
later the left lens was extracted. The patient had a 
central lens-hyaloid adhesion. A similar hole in the 
hyaloid was present postoperatively. Visual acuity 
was correctible to 6/6 (20/20) in each eye. The pupils 
and media were clear and only in August 1977 was 
bilateral exfoliative material noted on the hyaloid at 
the pupil border in the form of rings of ropy material. 
When examined again in August 1979 the material 
had increased in quantity (Fig. 3). 

DISCUSSION 


Gifford’ first suggested that the germi- 
nal epithelium and the cuticular portion 
of the lens capsule play no part in the 
exfoliative (or pseudoexfoliative) syn- 
drome. Radian and Radian’ in 1975 noted 
pseudoexfoliative material several years 
after cataract extraction in three eyes that 
had shown no evidence of the syndrome 
before or immediately after surgery. 
Gillies, however, believed that lens 
extraction caused the pseudoexfoliative 
material to diminish and regress. Per- 
haps if Gillies’ cases were observed 
longer his findings would have been 
otherwise. 


Fig. 3 (Sugar). Case 2. Right eye, First appearance 
of exfoliative material 14 years after intracapsular 
cataract extraction. 


SUMMARY 


Two patients who had previously been 
operated on for cataract and had been 
carefully observed for evidence of the 
exfoliation (or pseudoexfoliation) syn- 
drome had continuing formation of exfo- 
liative material on the anterior surface of 
the hyaloid and the pupil border several 
years later. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


ASSOCIATION OF UNIVERSITY 
PROFESSORS OF 
OPHTHALMOLOGY 


The Association of University Profes- 
sors of Ophthalmology (AUPO) held its 
14th annual meeting, under the presi- 
dency of Robert D. Reinecke, at Palm 
Springs, California, Jan. 27-30, 1980. 
More than 100 chairmen of university 
units of ophthalmology and program 
directors of hospitals with residency pro- 
grams attended. They constituted the 
majority of the directors of the 150 
institutions with ophthalmology residen- 
cy programs in the United States. The 
weather, as has become nearly tradition- 
al for this meeting, was exceptional for 


Southern California, with rain and 
floods, which almost isolated Palm 
Springs. 


The members discussed a variety of 
topics important to the management of 
academic units and residency programs. 
August Colenbrander told of the impres- 
sively successful residency ophthalmolo- 
gy matching program. Some 726 individ- 
uals participated to obtain 458 first-year 
residency positions. All but one of the 
institutions offering residencies partici- 
pated. 

Richard Ruiz chaired a seminar on 
department management with emphasis 
on providing efficient, prompt, and com- 
petent ophthalmic care. Edward Norton 
told of departmental fund raising carried 
out in harmony with university develop- 
ment officers; Herbert Kaufman dis- 
cussed the research grants program of 
the National Institutes of Health. The 
perennial problems of ophthalmology in 
Veterans Administration hospitals were 
discussed. Ephraim Friedman, Dean of 


Albert Einstein College of Medicine, at 
the annual dinner spoke on the need to 
bring ophthalmic teaching into the day- 
by-day activities of medical students as 
future physicians. 

Ronald Geller, Associate Director for 
Extramural and Collaborative Programs 
for the National Eye Institute, told of the 
activities of the Institute. The number of 
physicians listed as principal investiga- 
tors of research grants continues to de- 
crease. There is a corresponding de- 
crease in the application of basic science 
studies to clinical problems. The de- 
crease in patient-oriented research, of 
course, reflects the congressional man- 
dated decrease in funds to train physi- 
clans competent to plan and carry out 
required clinical research. Bruce Spivey 
outlined the ambitious plans of the 
American Academy of Ophthalmology. 
(All should note that the 1980 meeting of 
the Academy has been moved to Chica- 
go, Nov.2-7.) 

Bradley Straatsma described the 
American Board of Ophthalmology and 
the smooth transition of the Secretary- 
ship from Francis Heed Adler to Robert 
N. Shaffer (the American Board mailing 
address is unchanged). Alfonse Cinotti 
described the multiple programs of the 
American Association of Ophthalmology 
and the careful legislative watch required 
to monitor attempts by non-physicians to 
persuade legislators that they are compe- 
tent to practice medicine and surgery. 
Paul Lichter told of the programs of the 
American Medical Association and the 
mechanisms for introducing resolutions 
for consideration by the House of Dele- 
gates. Joel Sacks described the activities 
of the American Association of Medical 


603 


604 


Colleges and emphasized the need for 
department chairmen to be familiar with 
affirmative action programs. 

Robert Kalina described the variations 
in the time and depth of ophthalmology 
training provided medical students at 
different medical schools. Henry Metz 
described the differing requirements in 
Medicaid and Medicare regulations in 
various states. George Weinstein told of 
the AUPO placement service by which 
the names of potential academicians are 
distributed to its members. Dr. Kalina 
told of the compensation structures at 
different universities with details re- 
served for those who participated in the 
survey. John R. Lynn described the wide 
variation in the number of full-time and 
part-time faculty members in various 
departments. There appear to be 596 
full-time M.D.s and 225 full-time Ph. Ds 
in the various medical schools. 

Malcom Luxenberg discussed gradu- 
ate education programs for residents and 
fellows. There was general agreement 
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that fellowship programs did not impair 
the quality of residency training. David 
Paton, Mr. David Weeks, and Mr. Wil- 
liam Murphy discussed fund raising with 
emphasis on the importance of the indi- 
vidual physician explaining the needs 
and the rewards to interested patients. 
Thomas Pettit indicated that every oph- 
thalmic training program in the country 
participated in the Ophthalmic Knowl- 
edge Assessment Program (OKAP). 
David Worthen discussed manpower in 
ophthalmology. With some 400 to 500 
physicians finishing ophthalmic training 
annually and more ophthalmologists 
practicing longer than ever before, the 
number of ophthalmologists in active 
practice is steadily growing. 

Herbert E. Kaufman succeeds Dr. 
Reinecke as president for the term end- 
ing in 1981 after the annual meeting. 
Robert Kalina was elected trustee for the 
class of 1985 and Thomas Acers for 1986. 


FRANK W. NEWELL 
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THE OPHTHALMOLOGICAL 
SOCIETY OF THE 
UNITED KINGDOM 

ITS FIRST HUNDRED YEARS 

In February 1880 a small group of 
physicians interested in diseases of the 
eye met in London at the home of Mr. 
William Bowman to consider the found- 
ing of a society of ophthalmologists from 
the three Kingdoms and Ireland. Al- 
though the names of those who attended 
this initial meeting are not available, 
most certainly its members included 
Jonathan Hutchinson, the most famous 
general practitioner in the world; Hugh- 
lings Jackson, the neurologist; and John 
W. Hulke, an ophthalmologist who was 
famous as a paleontologist. Each was 
destined to follow Bowman as president 
of the Society. 

The letter of invitation that was sent 
announcing this first meeting stated that: 


In considering the best means for fostering 
work, encouraging discussion, and facilitating 
publication in ophthalmology, it must not be 
forgotten that communications in this depart- 
ment are made every year to the general medical 


societies, and that a special Ophthalmological 
Society might be thought by some to be less 
useful, and meet with less support, than the 
alternative of a special section of some one of the 
older societies. This alternative would, it is 
believed, have fewer advantages than the plan 
now proposed. Moreover it was, we understand, 
mooted some years ago without result. It is felt 
that the sole objection to a separate special 
society is that it might tend to encourage 
narrowness and exclusiveness of work. But, on 
the other hand, a society representing a subject 
which, like ophthalmology, is closely connected 
with every branch of medicine and surgery, may 
hope, by numbering amongst its members those 
who work at ophthalmic subjects from many 
different points of view, to avoid degenerating 
into a mere society of oculists. (Trans. Ophthal- 
mol. Soc. U.K. 1:1, 1881.) 


The first organizational meeting of the 
Ophthalmological Society of the United 
Kingdom was held on June 23, 1880. 
Twenty-eight leading ophthalmic sur- 
geons and other interested physicians 
attended. A list of 50 prospective mem- 
bers’ names had been recommended in 
February and to this list were added the 
names of 13 additional members. When 
the first ordinary meeting was held Oct. 
28, 1880, there were 141 ordinary mem- 
bers and four honorary members (Helm- 
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holtz, Donders, Stokes of Cambridge, 
and Elkenah Williams of Cincinnati). 
Ordinary meetings were held thereafter 
on the second Thursday in October, 
December, January, March, and May, 
and on the first Thursday in June. An 
annual general meeting was held on the 
Friday after the first Thursday in July. 
Since 1913 only general meetings, lasting 
two or more consecutive days, have been 
held annually. 

By 1880 organizational ophthalmology 
was well established in other countries. 
The International Congress of Ophthal- 
mology had first met in Brussels in 1857. 
Its ninth meeting was in London under 
the presidency of Frans Cornelius Don- 
ders in 1871. The American Ophthal- 
mological Society, the first national spe- 
cialty society in the world, was founded in 
1864. Soon thereafter, ophthalmic spe- 
cialty societies were founded in France 
and Germany. 

The delay in the formation of a national 
ophthalmologic society in the United 
Kingdom probably resulted from several 
factors, but mainly from the belief that 
members of the society should be trained 
to practice in all phases of medicine and 
surgery and not solely be limited to the 
eye. The immediate stimulus for forma- 
tion of the society may have resulted 
from the formation of the Section on 
Ophthalmology within the British Medi- 
cal Association a year earlier. Additional- 
ly, Donders was president of the Interna- 
tional Medical Congress, when it met in 
Amsterdam in 1878, and formed its own 
eye section. Bowman in turn chaired the 
session in ophthalmology when this con- 
gress met in London in 1881. 

The Ophthalmological Society of the 
United Kingdom is particularly a monu- 
ment to its founder William Bowman. 
He was a remarkable scientist and ob- 
server, though a reluctant ophthalmolo- 
gist. He had dreamed of becoming a 
great surgeon. His accurate description 
of the anatomy and function of the eye in 
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a monograph in 1844 resulted in a con- 
centration of patients with ophthalmic 
disorders, and his dream was thwarted. 
He was easily Great Britain's most distin- 
guished eye specialist. He first used 
chloroform for general anesthesia for 
cataract extraction in 1847 and he was 
responsible for many innovations in oph- 
thalmic surgery extending far beyond the 
development of the Bowman probes for 
lacrimal dilation. He was a man of his 
time: He learned ophthalmoscopy from 
Helmholtz at the time of the Great 
Exhibition in London in 1851. He was an 
intimate friend of Donders and von 
Graefe, and corresponded widely with 
Darwin. (Donders had anticipated Dar- 
win s theory of evolution in a monograph 
in 1848, a precedent that Darwin freely 
acknowledged.) Bowman worked with 
Florence Nightingale before Crimea and 
was responsible for the introduction of 
nurses in the King’s College Hospital of 
London. Even after his retirement he 
was active, attracting Joseph Lister from 
Edinburgh to the chair of surgery at 
King’s College. 

Upon Bowman's retirement as presi- 
dent of the Ophthalmological Society in 
1883 the Bowman Lecture was estab- 
lished. This Lecture has been an annual 
event of the Society and it has become 
one of the most prestigious lectures in 
medicine, given by the world leaders in 
ophthalmology and the geniuses of Brit- 
ish medicine: Hutchinson, Leber, Snel- 
len, Fuchs, Morax, van der Hoeve, 
Weve, and Dale to name just a few of 
the major contributors. The 1980 Bow- 
man Lecture will be given by Lorenz 
Zimmerman. 

The Society commemorates the name 
of Treacher Collins with a prize awarded 
each three years for the best essay 
submitted on a subject selected by the 
Council. The Nettleship prize is awarded 
to a British subject for the most valuable 
contribution to ophthalmology during 
the three years immediately preceding 
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or since the last award, or for the best 
work done on any subject selected by the 
Council. 

The hundred years since the founding 
of the Society have seen a flowering of 
ophthalmology with singular contribu- 
tions by members of the Society. Their 
names constitute a litany of ophthalmic 
luminaries: Argyll Robertson, Ballantyne, 
Batten, Coats, Collins, Doyne, 
Duke-Elder, Eales, Elliott, Gunn, Guth- 
rie, Gower, Holmes, Hudson, Hulke, 
Hutchinson, Jackson, Johnson, Mad- 
dox, Mayou, Moore, Mooren, Nettle- 
ship, Parsons, Smith, Stallard, Stevens. 
Swanzy, Tay, Thomas, Traquair, Usher. 

Some 15 ophthalmic societies in Great 
Britain and former countries of the Brit- 
ish Empire have affiliated with the Oph- 
thalmological Society of the United King- 
dom. Its Transactions, issued annually 
between 1881 and 1974, has become the 
Transactions of the Ophthalmological 
Societies of the United Kingdom and it is 
now issued quarterly. It is consistently 
one of the most useful journals available 
to the clinician. 

As the Ophthalmological Society of the 
United Kingdom begins its second centu- 


ry, the members of the Editorial Board of 


THE AMERICAN JOURNAL OF OPHTHAL- 
MOLOGY join with their colleagues 
throughout the world in wishing the 
Society a second century as richly re- 
warding as the first. 

FRANK W. NEWELL 


CORRESPONDENCE 


Letters to the Editor must be typed 
double-spaced on 8'/2 x 11-inch bond 


paper, with 1'/2-inch margins on all four 
sides, and limited in length to two man- 
uscript pages. 





Laser Radiation Absorbed by the 
Retinal Pigment Epithelium 
Editor: 


The accepted model of laser radiation 
damage to the paramacular retina relates 
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the extent of damage mainly to the 
amount of radiation absorbed by the 
retinal pigment epithelium!’ and less to 
radiation absorbed by the choroidal pig- 
ment. An analytic model developed by 
Wheeler’ indicates that the contribution 
of the choroid to retinal temperature 
increase becomes even less significant as 
the image diameter grows smaller and 
the pulse duration shortens. 

Several articles published in the last 
two decades state that darkly pigmented 
fundi are more susceptible to laser radia- 
tion than lightly pigmented ones.*° The 
logic underlying this statement is that in 
darker fundi the retinal pigment epitheli- 
um contains a greater concentration of 
melanin granules than the retinal pig- 
ment epithelium in lighter fundi, with 
more light radiation absorbed under 
similar conditions and more extensive 
damage inflicted to the retina. 

In general ophthalmologists find that 
fundi of people with fair skin seem to be 
less pigmented than fundi of darker 
people. This may lead to the conclusion 
that blacks are more susceptible to ocular 
laser radiation than whites. 

In an extensive review of published 
reports we found only one report rele- 
vant to this point, and surprisingly 
enough the results clearly indicate the 
above conclusion to be wrong. In their 
excellent paper published in 1962 Gee- 
raets and associates’ showed that the sum 
of light radiation absorbed by the retinal 
pigment epithelium and choroidal mela- 
nin pigment in blacks is indeed higher 
than in white people. However, they 
clearly demonstrated that in blacks most 
of the radiation was absorbed in the 
choroid, the amount absorbed by their 
retinal pigment epithelium being signifi- 
cantly smaller than that absorbed by the 
retinal pigment epithelium in whites. 

This puts white people at a greater risk 
of damage from visible laser radiation 
even though their fundi appear to be less 
pigmented than those of blacks. 


608 


This unique observation has not re- 
ceived its due consideration in published 
reports on laser safety to date, even 
though it may have significant implica- 
tions upon the establishment of laser 
safety criteria for different races. Much 
research is required to clarify this issue 
further. 

JOSEPH MOISSEIEV, M.D. 
AND 

ELISHA BARTOV, M.D. 

Tel Aviv, Israel 
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Inexpensive Support for Anterior 
Segment Photography 


Editor: 


Photography of the anterior segment 
requires a sturdy and adjustable support 
for the patients head and the camera, 
combined with a movable light source. 
To satisfy these requirements, I modified 
a Zeiss slit-lamp table so that it would 
securely support both a 35-mm camera 
and an electronic flash unit (Figure). The 
camera support, made from steel shelv- 
ing, holds the camera with a tripod screw 
39 cm above the table surface. The 
support was screwed to the Zeiss table 
6 cm from the rear edge to provide an 
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Figure (Brown). Camera and flash mounted on 
Zeiss table. 


adequate focusing range with the lens 
used. The flexible neck from a gooseneck 
lamp was attached to the forehead sup- 
port of the slit-lamp table and the elec- 
tronic flash unit was attached to the free 
end of the flexible arm. Another tripod 
screw allowed movement through a 180- 
degree arc. This arrangement of camera 
and flash allows correct positioning of the 
light source and precise focusing of the 
camera by adjustment of the controls of 
the slit-lamp table. 
ALAN C. BROWN, M.D. 
New York, New York 


Three Cases of Dendritic Herpetic 
Ulcerations of the Conjunctiva 


Editor: 

The dendritic figure in the corneal 
epithelium is diagnostic of acute herpes 
simplex keratitis; however, the morpho- 
genesis of this branching lesion has not 
been clearly defined.’ Dendritic ulcera- 
tions of the conjunctiva, on the other 
hand, have rarely been reported,” and 
we therefore describe three patients with 
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ocular herpes simplex who had dendritic 
conjunctival ulcerations. 


CASE REPORTS 


Case 1—A 64-year-old man with a carcinoma of the 
lung was seen because of complaints of photophobia 
and tearing of the right eye for two days. Slit-lamp 
examination showed superficial punctate erosions 
and two dendritic ulcerations of the inferior bulbar 
conjunctiva, which stained with fluorescein. The next 
day several dendritic ulcerations appeared on the 
cornea. Herpes simplex virus type 1 was isolated 
from the conjunctival ulcerations. 

Case 2—A 42-year-old man was treated with sub- 
conjunctival injections of corticosteroids because of 
anterior uveitis. He had had previous attacks of 
herpetic dendritic corneal ulcerations. Five days 
after the corticosteroid injection a dendritic ulcer 
appeared on the conjunctiva. The corneal epithelium 
was normal. The treatment was then stopped and the 
cornea remained normal and the conjunctival ulcera- 
tion cleared in three days. 

Case 3—A 29-year-old man was seen because of 
a recurrence of ocular herpes with dendritic ulceration 
of the cornea. Examination of the conjunctiva showed 
two dendritic ulcers on the bulbar conjunctiva. The 
isolate was herpes simplex virus type 1. 

Brown and associates’ and Darougar 
and associates’ described herpes simplex 
conjunctivitis but they did not mention 
dendritic ulceration. Laibson? noted such 
dendritic figures of the conjunctiva. In 
Case 1, the conjunctival dendritic figure 
led to the diagnosis of ocular herpes 
before corneal imvolvement. This case 
emphasizes the importance of conjuncti- 
val examination. Some investigators have 
suggested there is a particular structure 
to the corneal epithelium that makes it 
specifically susceptible to dendritic ul- 
ceration. The conjunctival lesions de- 
scribed here would tend to refute this 
hypothesis. 

JOSEPH COLIN, ALAIN LEGRIGNOU, 
GEORGES BAIKOFF, 

AND 
CLAUDE CHASTEL 


Brest, France 
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Blepharitis and Secondary 
Conjunctivitis 


Editor: 


I am not sure whether this is a prob- 
lem only in this area, but one of the 
cosmetic purveyors is currently promot- 
ing something called “Oil of Olay,” 
which, I presume, is some sort of grease. 
Since the advertising industry has per- 
suaded many of my patients to use this 
product, there has been an increase in 
blepharitis and secondary conjunctivitis, 
as well as an increase in the prevalence 
of demodex. The diagnosis of this condi- 
tion is easy: the skin is greasy to the 
touch and the eyelid rims are highly 
inflamed. 

JERRY HART JACOBSON, M.D. 
Ogdensburg, New York 


Fusarium solani Endophthalmitis 


Editor: 


In the article, “Fusarium solani en- 
dophthalmitis without primary corneal 
involvement (Am. J. Ophthalmol. 88:764, 
1979), by T.W. Lieberman, A. P. Ferry, 
and E. J. Bottone, the authors be- 
lieve they are reporting the first case 
of endogenous mycotic endophthalmitis 
to occur in a healthy, immunologically 
competent host. It is well known that 
fungal infections were a rarity until the 
widespread use of corticosteroids and 
glucocorticoid impairment of host de- 
fenses. It seems likely that this Fusarium 
oculomycosis was merely an opportunis- 
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tic infection secondary to 16 days of 

high-dose systemic, topical, and subcon- 

junctival corticosteroid therapy of ante- 
cedent uveitis. 

LINAS A. SIDRYS, M.D. 

Chicago, Illinois 


BOOK REVIEWS 


Binocular Vision and Ocular Motility 
Theory and Management of Strabis- 
mus, 2nd ed. By Gunter K. von Noor- 
den. St. Louis, C. V. Mosby Co., 1979. 
Hardcover, 502 pages, preface, table of 
contents, index, 461 black and white 
figures. $57.50 


Binocular Vision and Ocular Motility 
Theory and Management of Strabismus, 
remains the authoritative volume in the 
field of strabismus. In the second edi- 
tion, the contributions of the late Her- 
mann Burian have been essentially un- 
changed. This seems appropriate both 
because the subject matter is less prone 
to change and update, and because Dr. 
Burian’s comments and accounts consti- 
tute a direct link with the past, since he 
worked with many of those who were 
instrumental in founding the science of 
strabismology. 

The first part of the book offers a 
thorough, readable account of the anato- 
my and physiology of the eye as it relates 
to an understanding of strabismus and 
amblyopia. The second section of the 
book contains a thorough discussion of 
the classification of strabismus and exam- 
ination techniques. Newer tests such as 
the random dot stereogram are de- 
scribed and an update is provided on 
animal models in the investigation of 
amblyopia. In the third part of the book 
specific types of strabismus are described 
and treatment options are outlined. 
Newer entities such as the nystagmus 
blockage syndrome are introduced. Dr. 
von Noorden assumes responsibility for 
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revisions made in all parts of the book, he 
is even handed in his approach to the 
subject, but his preferences do come 
through. In areas such as the timing of 
surgery for congenital esotropia, for ex- 
ample, he takes a middle ground, not 
endorsing surgery before 12 months but 
urging that it be done within the first two 
years of life. 

The fourth section on therapy is a 
rational approach to both nonsurgical and 
surgical treatment. A useful series of 
drawings clearly demonstrates both the 
commonly performed surgical tech- 
niques, and newer techniques such as 
retroequatorial myopexy, eye muscle 
transfers and their complications, and 
shifting of the insertion of the superior 
oblique tendon for treatment of torsional 
anomalies. 

This volume’s chief value is that it 
provides a complete coverage of a com- 
plex subject, presenting a unified, well 
thought out point of view while at the 
same time giving the reader a cross- 
section of the thinking of others. No 
attempt is made to provide the reader 
with a predigested meal. Instead, the 
reader is shown clearly Dr. von Noor- 
den’s preference, but allowed to make 
choices for himself. The exhaustive bibli- 
ography includes more than 1,500 refer- 
ences, which reflects Dr. von Noorden’s 
integrity as a scholar and his generosity 
in crediting others. This book is a must 
for the ophthalmologist who deals with 
strabismus. 

EUGENE M. HELVESTON 


Ophthalmic Plastic and Orbital Surgery. 
By Michael A. Callahan and Alston 
Callahan. Birmingham, Aesculapius, 
1979. Hardcover, 230 pages, preface, 
table of contents, reference index, 
subject index, 75 color figures. $100 


This is a well-written, beautifully illus- 
trated book on oculoplastic surgery. Its 
most outstanding aspect, the numerous 
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colored illustrations, are consistent in 
quality. They appear to be three- 
dimensional, and they demonstrate the 
surgical concepts and steps accurately. 

The chapters on trauma, eyelid recon- 
struction, and fundamentals of ophthal- 
mic plastic surgery are the best I have 
ever read on these subjects. The sections 
dealing with entropion, ectropion, lacri- 
mal surgery, blepharospasm, and the soft 
tissue socket are also excellent. These 
sections are well illustrated and they 
offer a variety of alterative techniques; 
surgical complications are thoroughly 
described; and each chapter is adequate- 
ly referenced and geared to the general 
ophthalmologist. The chapter on funda- 
mentals of ophthalmic plastic surgery is 
unique in its extensive description of 
various oculoplastic techniques including 
flaps, suturing, anesthesia, and grafting. 
A description of lacrimal probing and 
Silastic intubation of the lacrimal system 
has never been presented so carefully 
and extensively. The surgical steps in 
performing a dacryocystorhinostomy and 
conjunctival dacryocystorhinostomy are 
difficult to illustrate accurately, but they 
are superbly depicted here. 

In contrast, the chapters on endocrine 
ophthalmopathy, blepharoptosis, orbital 
tumors, and conjunctival surgery are 
somewhat weaker. Illustrations and al- 
ternative techniques are fewer. For exam- 
ple, “Surgery For Endocrine Ophthal- 
mopathy has only four illustrations to 
explain the surgical steps of eyelid retrac- 
tion and orbital decompression surgery. 

The book emphasizes the authors’ 
recommendations for various oculoplas- 
tic surgical techniques. Pre- and postop- 
erative photographs and documentation 
to prove that the preferred techniques 
are better than alternative methods are 
lacking. Also, alternative operations are 
frequently omitted. Skin grafts for exen- 
teration are recommended, but a popular 
alternative, which allows the orbit to 
granulate spontaneously, is not men- 
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tioned. Additionally, the authors state 
that tissue diagnosis is essential when an 
orbital lesion is located by orbital evalua- 
tion, but no mention is made of consider- 
ing a corticosteroid trial when an inflam- 
matory tumor is diagnosed by A-scan 
ultrasonography. Moreover, the authors 
do not differentiate the treatment of 
paralytic from cosmetic brow blepharop- 
tosis in their description of brow eleva- 
tion, and they do not describe the popu- 
lar supratarsal fixation suturing tech- 
nique to form eyelid creases in conjunc- 
tion with cosmetic blepharoplasty. One 
other irritation is that the references 
listed at the end of each chapter are not 
consistently cited in the text, which 
makes it difficult to coordinate material. 
Despite these minor criticism, I con- 
sider this textbook to be one of the best 
available on the subject of oculoplastic 
surgery. The authors provide a great 
service to the reader by indicating where 
suture material, needles, and various 
devices can be obtained. I highly recom- 
mend this book as an oculoplastic surgery 
reference text. The illustrations alone 

make it worth purchasing. 
ALLEN M. PUTTERMAN 


The Retinoscopy Book. A Manual for 
Beginners. By John M. Corboy. Thoro- 
fare, New Jersey, Charles B. Slack, 
Inc., 1979. Paperbound, 143 pages, 
preface, foreword, table of contents, 
appendix, index, 123 black and white 
figures. $9.50 


John M. Corboy of the University of 
Hawaii School of Medicine has written 
an informative and inexpensive retinos- 
copy text intended specifically for begin- 
ners. Appropriately, he dedicated the 
book to Jack Copeland, the father of 
modern retinoscopy, who contributed 
greatly to the development of streak 
retinoscopy. 

The author organized the book into ten 
chapters. In the first few chapters he 
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Archives of Ophthalmology 


CHOROIDAL MELANOMA: ENUCLEATION 
OR OBSERVATION? A NEW APPROACH. 
Manschot, W. A., and van Peperzeel, 
H. A. (Inst. Pathol., Erasmus Univ., 
Rotterdam, Netherlands). Arch. Oph- 
thalmol. 98:71, 1980. 


Application of the knowledge of growth rate 
of malignant neoplasms on choroidal melano- 
mas shows that (1) fatalities within two years 
after enucleation only exceptionally can be due 
to dissemination of tumor cells during enuclea- 
tion because the growth rate of uveal melano- 
mas generally is far too low; (2) the apparent 
relationship between enucleation and death by 
metastasis actually is a relationship in time 
between diagnosis of the primary tumor and 
death by metastasis; (3) simultaneous diagnosis 
of the primary tumor and its metastases rarely 
is possible; (4) long intervals between enuclea- 
tion and death by metastasis are explained by a 
low growth rate of metastases. Early enuclea- 
tion, especially of small melanomas, is obligato- 
ry, because it prevents (further) dissemination 
of tumor cells. Preoperative local radiotherapy 
of two doses of 400 rads each will devitalize 
about 90% of the primary cells and largely will 
prevent possible iatrogenic dissemination. (5 
figures, 2 tables, 45 references) — Authors’ 
abstract 


TUMORS OF THE ANTERIOR UVEA. 
I. METASTASIZING MALIGNANT MELA- 
NOMA OF THE IRIS. Sunba, M. S. N., 
Rahi, A. H. S., and Morgan, G. (Dept. 
Pathol., Inst. Ophthalmol., London). 
Arch. Ophthalmol. 98:82, 1980. 


Although metastases from malignant melano- 
mas of the ciliary body and choroid are com- 
mon, similar tumors from the iris are rare. In 
this article seven such cases are described. 
They represent 3.5% of 196 cases in the authors 
files that were followed up for a minimum of 
five years where the tumor was confined to the 
iris and did not involve the ciliary body or the 
choroid. To the authors knowledge, this is the 
largest series to be described in the literature. 


Of the seven patients who died of metastases, 
six were male and autopsies were performed on 
four. There is evidence that diffusely infiltrat- 
ing, heavily pigmented tumors, and tumors 
whose cell nuclei show prominent nucleoli are 
those most likely to metastasize. (7 figures, 
35 references) — Authors’ abstract 


TRAUMATIC HYPHEMA. FAILURE OF 
STEROIDS TO ALTER ITS COURSE: A 
DOUBLE-BLIND PROSPECTIVE STUDY. 
Spoor, T. C., Hammer, M., and Bel- 
loso, H. (Univ. South Carolina; Univ. 
Rochester; and New York Eye and Ear 
Infirm., New York, N.Y.). Arch. 
Ophthalmol. 98:116, 1980. 


Forty-three patients with traumatic hyphema 
were studied prospectively in a controlled, 
double-blind study. Twenty-three patients re- 
ceived prednisone and 20 received a lactose 
placebo. Secondary hemorrhages occurred in 
16% of all patients. There was no significant 
difference in the incidence of secondary hemor- 
rhage between the two groups (P = .85). There 
is no evidence that prednisone (40 mg/day) 
decreases the incidence of secondary hemor- 
rhage. There was no significant difference in 
final visual acuities between the two groups. 
Patients with initially larger hyphemas do not 
appear to have worse final visual acuities. 
Hyphemas without secondary hemorrhage had 
a uniformly good prognosis. Although final 
visual acuities were worse in eyes with secon- 
dary hemorrhage, associated ocular injuries 
rather than blood-related complications ac- 
counted for the decreased visual acuity. 
(5 tables, 19 references) — Authors’ abstract 





Brain 


LEBER S OPTIC NEUROPATHY: A CLINI- 
CAL AND VISUAL EVOKED POTENTIAL 
STUDY OF AFFECTED AND ASYMPTO- 
MATIC MEMBERS OF A SIX GENERATION 
FAMILY. Carroll, W. M., and Mastag- 
lia, F. L. (Depts. Med., and Neurol., 
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Queen Elizabeth II Med. Ctr., Ned- 

lands, Australia). Brain 102:559, 1979. 

Leber’s disease is a familial form of optic 
neuropathy which predominantly affects young 
males resulting in eventual bilateral optic atro- 
phy. The mode of inheritance is difficult to 
establish and cannot be accounted for on the 
basis of an X-linked recessive transmission 
since females are affected and transmit the 
carrier state to their daughters. It is possible 
that transmission is by non-chromosomal means 
perhaps involving the transfer of a slow virus- 
like agent. In the current study 14 clinically 
affected and 40 asymptomatic members in a 
six-generation family were studied clinically 
and by recording of visual evoked potentials. Of 
the 14 affected members, 12 were bilateral and 
2 monocular. As might be expected in cases 
with advanced visual impairment the visual 
evoked potential was absent bilaterally while in 
those with less severe involvement responses 
which were delayed, desynchronized and much 
smaller than normal could be recorded. The 
visual evoked potential findings in clinically 
affected subjects are in keeping with the severe 
demyelinating lesion of the optic nerve. 

Mild impairment of the color vision, pallor of 
the optic nerve head and/or mild abnormalities 
or atypical features of the visual evoked poten- 
tial were found in 16 of the 40 asymptomatic 
family members studied. Such abnormalities 
were present in 50 percent of descendants from 
the female lineage who were at risk of develop- 
ing the disease, and also in 30 percent of 
descendents from male lineages who were not 
at risk. These findings suggest that there is a 
stage prior to the onset of visual impairment 
during which subtle abnormalities may be 
detected in individuals at risk of developing or 
transmitting the disease. The finding of asymp- 
tomatic abnormalities in descendants from male 
lineages could be accounted for by transmission 
of a partial form of the disease by affected or 
unaffected males, which would be in accord 
with a cytoplasmic mechanism of transmission 
for the disease. (9 figures, 4 tables, 38 referenc- 
es) — David Shoch 


British Journal of 
Ophthalmology 


ACUTE CLOSED-ANGLE GLAUCOMA: AN 
INVESTIGATION INTO THE EFFECT OF 
DELAY IN TREATMENT. Hillman, J. S. 
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(St. James's Univ. Hosp., Leeds). Br. J. 

Ophthalmol. 63:817, 1979. 

A retrospective study of 212 eyes with acute 
closed-angle glaucoma is reported. A peak 
incidence in the sixth decade was noted and an 
increased incidence in females confirmed statis- 
tically. A surprising and often marked delay 
occurred in the presentation of many patients 
for treatment, but visual outcome was not 
influenced by such delay. Despite good control 
of intraocular pressure, many of the eyes 
suffered visual loss from optic nerve damage, 
and the visual outcome was not related to the 
height of intraocular pressure at presentation. 
Damage to the visual system occurred very 
early in the disease, probably with the initial 
acute rise of intraocular pressure, and eyes 
appear to vary in their susceptibility to such an 
insult. It does not appear that earlier presenta- 
tion of the patient with acute glaucoma would 
significantly improve the visual outcome in 
terms of visual acuitv. The short critical time 
before damage occurs to the eye suggests a role 
for preventive ophthalmology in the detection 
and surgery of eyes at risk with shallow anterior 
chambers and narrow angles before they devel- 
op acute closed-angle glaucoma. (7 figures, 5 
tables, 10 references) — Author's abstract 


OCULAR INVOLVEMENT IN SCLERODER- 
MA. West, R. H., and Barnett, A. J. 
(Alfred Hosp., Melbourne, Australia). 
Br. J. Ophthalmol. 63:845, 1979. 


Thirty-eight patients with scleroderma (pro- 
gressive systemic sclerosis) without renal fail- 
ure were subjected to detailed clinical ophthal- 
mic assessment. Abnormalities were frequent 
but many of them were age-related and those 
that can be ascribed specifically to scleroderma 
include telangiectasia and dermal sclerosis of 
the eyelids, a tearing defect of varying severity, 
injection, telangiectasia and sludging of the 
blood column in conjunctival vessels and per- 
haps punctate defects of the iris pigment epi- 
thelium. (10 references) — David Shoch 


Henry Ford Hospital 
Medical Journal 
ISOLATION OF AN ACID-FAST ORGANISM 

FROM THE AQUEOUS HUMOR IN A CASE 


OF SARCOIDOSIS. Barth, C. L., Judge, 
M. S., Mattman, L. H., and Hessburg, 
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P. C. (Dept. Pathol., Henry Ford 
Hosp., Detroit, Mich.). Henry Ford 
Hosp. Med. J. 27:127, 1979. 


The anterior chamber fluid from the eye of 
this patient with sarcoidosis was found to 
contain microcolonies of a cellwall-deficient 
organism that was propagated and identified as 
acid-fast by the Intensified Acid-Fast stain. The 
colonies were inoculated into mice and re- 
trieved from the dead or sacrificed animals. 
This report suggests that the acid-fast microbe 
in the aqueous humor of this case of uveitis- 
sarcoidosis may be the same organism as that 
found in the blood in sarcoidosis. Thus, it may 
be associated not only with the primary disease, 
but also with the complications of Boeck’s 
sarcoidosis. (8 figures, 20 references) — Au- 
thors’ abstract 


Human Genetics 


GENETICS OF RETINOBLASTOMA. Vogel, 
F. (Inst. Anthropologie und Human- 
genetik, Univ. Heidelberg, Heidel- 
berg, Germany). Hum. Genet. 52:1, 
1979. 


This very extensive review of the genetics of 
retinoblastoma summarizes the voluminous lit- 
erature on the subject. The following conclu- 
sions may be drawn. The mode of inheritance of 
the hereditary variety is autosomal dominant 
with about a 90% penetrance. About 68% of 
inherited cases are bilateral, about 32% unilat- 
eral. The vast majority of all patients are 
sporadic cases, that is they are the only affected 
members in the family. However, the propor- 
tion of bilateral cases is much lower among 
sporadic than among hereditary cases. All 
bilaterally affected patients with sporadic reti- 
noblastoma and patients with unilateral sporad- 
ic retinoblastoma with more than one primary 
tumor have to be regarded as germ cell mu- 
tants. They will transmit the gene to 50% of 
their offspring. About 10% of unilateral sporad- 
ic cases are germ cell mutants and the rest are 
not hereditary. In these cases the tumor is 
probably caused by somatic mutation. In a 
minority of cases, a chromosomal anomaly has 
been observed. Generally, this is a deletion of 
the long arm of chromosome 13. In addition to 
retinoblastoma these patients show a variable 
degree of general or mental retardation. In 
general, patients with hereditary retinoblas- 
toma run an increased risk of becoming affected 
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with other tumor diseases such as osseous 
sarcomas in later life. As a consequence of 
improved survival and reproduction of reti- 
noblastoma patients an increase in the inci- 
dence of this disease and in the proportion of 
bilateral cases among all retinoblastoma pa- 
tients must be anticipated. (6 figures, 18 tables, 
144 references) — David Shoch 


Investigative Ophthalmology 
and Visual Science 


INCREASE IN AXIAL LENGTH OF THE 
MACAQUE MONKEY EYE AFTER CORNE- 
AL OPACIFICATION. Wiesel, T. N., and 
Raviola, E. (Depts. Neurobiol., and 
Anat., Harvard Med. School, Boston, 
Mass.). Invest. Ophthalmol. Vis. Sci. 
18:1232, 1979. 


The cornea of one eye was opacified in two 
young macaque monkeys by multiple stromal 
injections of a suspension of polystyrene parti- 
cles (latex). Ultrasound measurements showed 
that the eye with the opaque cornea grew at a 
faster rate, so that after one year it was more 
than 1 mm longer than the normal eye. This 
difference in axial length was due to elongation 
of the posterior segment, since lens thickness, 
depth of anterior chamber, and corneal curva- 
ture were identical in both eyes. At histological 
examination, no pathological changes were 
observed in the anterior segment of the latex- 
injected eye except for a scant vascularization of 
the corneal opacity. The result of this experi- 
ment demonstrates that opacification of the 
cornea has effects on axial length similar to, 
although less marked than, those on eyelid 
fusion and therefore supports the authors previ- 
ous conclusion that the myopia caused by 
eyelid fusion is triggered by the abnormal visual 
input and involves central visual pathways. (3 
figures, 2 tables, 13 references) — Authors’ 
abstract 


Journal of Neurology, 
Neurosurgery and Psychiatry 
THE AFFERENT PUPILLARY DEFECT IN 
ACUTE OPTIC NEURITIS. Ellis, C. J. K. 

(Dept. Med. Ophthalmol., St. Thom- 


as’ Hosp., London). J. Neurol., Neuro- 
surg., Psychiatry 42:1008, 1979. 
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Twenty-two patients with acute optic neuritis 
were studied by the techniques of infrared 
pupillometry and visual evoked responses to 
pattern reversal. A relative afferent pupillary 
defect was found in all cases and the magnitude 
of this defect was found to be related to the 
amplitude, but not to the latency, of the visual 
evoked responses. During follow-up the affer- 
ent defect was found to remain persistently 
abnormal while other methods of clinical evalu- 
ation could not demonstrate abnormality reli- 
ably. The amplitude of the visual evoked 
responses also remained low. (9 figures, 23 
references) — Author's abstract 


Journal of Neurosurgery 


INTERNUCLEAR OPHTHALMOPLEGIA 
FOLLOWING HEAD INJURY. Baker, R. S. 
(Dept. Neurol., Univ. Kentucky Med. 
Ctr., Lexington, Ky.). J. Neuro- 
surg. 51:552, 1979. 


Generally internuclear ophthalmoplegia is 
thought to be almost characteristic of multiple 
sclerosis. When this has been ruled out the 
second most common cause is vascular disease 
of the brain stem. It is important to realize that 
the other etiologies have been listed as well. 
These include tumor, Arnold-Chiari malforma- 
tion, syphilis, myasthenia gravis and head 
trauma. These should all be considered in the 
differential diagnosis of internuclear ophthal- 
moplegia. A patient with this motility abnor- 
mality is described where the ophthalmoplegia 
was transient following head trauma. (1 table, 
17 references) — David Shoch 


Journal of Pediatric 
Ophthalmology and 
Strabismus 


PREVIOUS STRABISMUS SURGERY AND 
EYE POSITION UNDER ANESTHESIA. 
Owens, P. L., Folk, E. R., and Chen, 
F. (Dept. Ophthalmol., Eye and Ear 
Infirm., Univ. Illinois, Chicago, Il.). 
J. Pediatr. Ophthalmol. Strabismus 
16:313, 1979. 


The authors studied eye postition under 
general anesthesia in 51 patients with concomi- 
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tant esotropia or exotropia, divided into two 
groups. One group consisted of strabismus 
patients who had had no previous surgery. The 
second group consisted of strabismus patients 
who had undergone previous surgery on one 
(asymmetric) or both (svmmetric) eyes. They 
found that both groups showed either no 
change or more divergence under general 
anesthesia in comparison to their preoperative 
state. Those patients who had had no previous 
surgery revealed an equal divergence in both 
eyes. This relationship also held true for those 
patients who had undergone symmetrical sur- 
gery in both eyes. However, those patients who 
had had surgery in one eye only, showed more 
divergence in the operated eye than in the 
unoperated one. These findings reflect the 
mechanical-anatomical factors created by the 
surgery itself. (4 tables, 5 references) — Auth- 
ors abstract 


A NEW RATIONALE FOR THE MANAGE- 
MENT OF LARGE ANGLE ESOTROPIA. 
Hess, J. B., and Calhoun, J. H. (Wills 
Eye Hosp., Philadelphia, Pa., and 
Univ. South Florida, Tampa, Fla.). J. 
Pediatr. Ophthalmol. Strabismus 
16:345, 1979. 


In 19 patients with an esotropia ranging from 
35-75 prism diopters, 6 mm bilateral medial 
rectus recessions were performed which result- 
ed in a correction ranging from 35-90 prism 
diopters with an average of 58. In 10 patients 
with esotropia ranging from 60-100 prism diop- 
ters, 7 mm bilateral medial rectus recessions 
were performed resulting in a correction rang- 
ing from 55-90 prism diopters with an average 
of 72. The procedures were performed using a 
fornix approach and without conjunctival reces- 
sion. No significant limitations of ductions or 
versions resulted. This method reduced the 
number of surgical procedures necessary to 
correct large angle deviations. (4 tables, 15 
references) — Paul E. Romano 


Klinische Monatsblaetter fiir 
Augenheilkunde 


BLINDNESS FOLLOWING ORBITAL HEM- 
ORRHAGE AFTER HEAD INJURIES. (Ger- 
man) Schnaudigel, O. E., and Doden, 
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W. (Univ. Eye Clinic, Frankfurt, W. 
Germany). Klin. Monatsbl. Augenhei- 
lkd. 174:387, 1979. 


Severe orbital hemorrhage can follow a con- 
tusion of the orbit. Deep orbital arterial bleed- 
ing can lead to enough intraorbital pressure to 
cause visual loss and blindness. This emergency 
is recognized by: livid eyelids with a narrow 
palpebral fissure which can only be slightly 
open by active or passive effort; proptosis up to 
10 mm with resistance to retropulsion and 
active and passive immobilization of the eye; 
elevated intraocular pressure as great as 
80mm/Hg; retinal ischemia and visual loss; and 
general symptoms, including bradycardia, nau- 
sea and diaphoresis. 

Seventeen cases were seen since 1972. Seven 
patients were not treated until more than three 
hours after onset of the tight orbit and had 
permanent visual loss. Nine patients were 
treated early by an incision through the skin 
and orbital septa over the lateral half of the 
inferior orbital rim. The authors recommend 
immediate orbital decompression by such an 
incision whenever vision is threatened by a 
tight orbit and retinal ischemia. (1 figure, 15 
references) — Peter Egbert 


SEVERE COMPLICATIONS FOLLOWING 
THE IMPLANTATION OF ARTIFICIAL 
LENS. (German) Hamburg, A., and 
Winkelman, J. E. (Univ. Eye Clinic of 
Utrecht, Utrecht, Netherlands). Klin. 
Monatsbl. Augenheilkd. 175:197, 1979. 


In the Netherlands, the number of cataract 
operations with intraocular lens implantation 
has been increasing in recent years. The ratio of 
cataract removal without implant to cataract 
removal with implant is now approximately two 
to one. 

Between 1973 and 1976, the pathology labo- 
ratory at Utrecht received 12 eyes which had 
been enucleated for complications following 
cataract extraction—six eyes with an intraocular 
lens (either a Binkhorst iridocapsular or iris clip 
lens or a Worst Medallion lens). These six eyes 
with an intraocular lens had the following 
histopathological findings: all had degeneration 
of the corneal endothelium; three had total 
retinal detachment; one had metastatic panoph- 
thalmitis; one had a corneal abscess with secon- 
dary endophthalmitis; and one had epithelial 
downgrowth with bullous keratopathy. The 


ABSTRACTS 


617 


authors emphasize that intraocular lens implan- 
tation entails a greater risk than conventional 
cataract operation. (7 figures, 4 tables, 13 
references) — Peter Egbert 


ABNORMALITIES IN THE VESSELS OF THE 
IRIS AS SEEN IN FLUORESCEIN ANGIOG- 
RAPHY. (German) Kluxen, G., and 
Friedburg, D. (Univ. Eye Clinic, Dus- 
seldorf, West Germany). Klin. Mon- 
atsbl. Augenheilkd. 175:211, 1979. 


Occasionally, unusually thick serpentine ves- 
sels which do not leak fluorescein during 
angiography are found in the iris. These are 
shunt vessels which run radially from the iris 
root toward the pupil, course next to the 
pupillary margin for a short distance, then 
return to the iris root. Four patients who had 
such vessels studied by iris angiography five 
and one-half to seven years ago were restudied 
and it was found that the abnormal iris vessels 
had not changed. Three of the eyes had associ- 
ated disease: Sturge-Weber disease, high myo- 
pia and open angle glaucoma. (7 figures, 16 
references) — Peter Egbert 


Plastic and Reconstructive 
Surgery 
MODIFIED THREE-WALL ORBITAL EX- 
PANSION TO CORRECT PERSISTENT EX- 
OPHTHALMOS OR EXORBITISM. Wolfe, 
S. A. (Div. Plastic Surg., Univ. Miami, 


Miami, Fla.). Plast. Reconstr. Surg. 
64:448, 1979. 


Ordinarily in an attempt to expand the 
orbital volume, one wall of the orbit is re- 
moved. Ophthalmologists tend to remove the 
lateral wall in a Kronlein procedure, neurosur- 
geons remove the superior wall or roof via a 
Naffziger approach and otolaryngologists re- 
move the floor and the medial wall in the 
procedure of Walsh and Ogura. In rare cases 
even this does not suffice and a greater expan- 
sion of the orbital volume is required. The 
author describes a procedure that will increase 
the orbital capacity by more than 100%. This 
procedure is a modification of one originally 
described by Tessier in which a greenstick 
fracture of the anterior part of the zygomatic 
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arch is made to hinge out the lateral part of the 
orbit. There is also some posterior displace- 
ment of the lateral orbital wall in this proce- 
dure. The authors modified this to raise the 
lateral end of the lower osteotomy line to just 
above the attachment of the zygomatic arch 
and this makes it possible to move the lat- 
eral orbital wall out without posterior dis- 
placement. (6 figures, 1 table, 12 references) 
—David Shoch 


Postgraduate 
Medical Journal 


RECOGNITION AND CHEMOTHERAPY OF 
OCULOMYCOSIS. Jones, B. R., Clayton, 
Y. M., and Oji, E. O. (British Post- 
graduate Medical Federation, Univ. 
London, London). Postgrad. Med. J. 
55:625, 1979. 


Oculomycosis may occur as infection of the 
orbit usually arising from the paranasal sinuses 
or from trauma, or it may present as an 
involvement of the globe. The latter is the more 
common and usually is seen as a corneal 
infection or post-surgical and post-traumatic 
fungal endophthalmitis. Candida accounts for 
about 50% of the recorded cases while of the 
filamentous organisms, Aspergillus accounts for 
about half and a wide variety of other organisms 
for the remaining cases. Candida is best treated 
with flucytosine combined with either amphot- 
ericin B or natamycin. The best treatment at 
this time for Aspergillus appears to be econ- 
azole, clotrimazole or miconazole combined 
with thiabendazole. Natamycin has also been 
used for filamentous fungal infections but it 
does not penetrate well and it should not be 
combined with imidazoles for anti-fungal chem- 
otherapy because of antagonistic drug interac- 
tions. The most widely acting of the above 
drugs appears to be econazole. It must be 
emphasized, though, that effective treatment 
depends entirely on accurate identification of 
the offending organism and since mycotic infec- 
tions are not clinically very different from other 
infections a good microbiology laboratory re- 
mains the essence of successful therapy of 
corneal and intraocular infectious processes. (2 
figures, 2 tables, 9 references)—David Shoch 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1980 


Science 


STEREOPSIS IN HUMAN INFANTS. Fox, 
R., Aslin, R. N., Shea, S. L., and 
Dumais, S. T. (Dept. Psychol., Van- 
derbilt Univ., Nashville, Tenn., and 
Dept. Psychol., Indiana Univ., Bloom- 
ington, Ind.). Science 207:323, 1980. 


Stereoscopic depth perception was tested in 
human infants by a new method based on 
attracting the infant’s attention through move- 
ment of a stereoscopic contour formed from a 
dynamic random-element sterogram. The re- 
sults reveal that stereopsis emerges at three 
and one-half to six months of age, an outcome 
consistent with evidence for rapid postnatal 
development of the visual system. (14 
references)—Authors abstract 


Virchows Archiv A 
Pathological Anatomy 
and Histology 


THE TRABECULAR MESHWORK OF A 
NON-GLAUCOMATOUS EYE WITH THE 
EXFOLIATION SYNDROME. Benedikt, 
O., and Roll, P. (Univ. Eye Clin. of 
Graz, Graz, Austria). Virchows Arch. A 
Pathol., Anat., and Histol. 384:347, 
1979. 


Just before enucleation of the eye of a 
82-year-old woman for malignant melanoma a 
trabeculectomy was done. The patient had 
demonstrated the existence of exfoliation syn- 
drome in both eyes. Her optic nerve heads 
were normal, there were no field defects and 
her intraocular pressures had varied between 
10 and 14 mm Hg. Immediately after trabecu- 
lectomy the specimen was fixed for electron 
microscopy. The exfoliation material was found 
mainly in massive deposits in the subendothe- 
lial region of the outer and inner wall of 
Schlemm’s canal, in the cribriform area and the 
uveal meshwork. The concept that the accumu- 
lation of exfoliation material is an important 
pathogenetic factor in the development of 
glaucoma was not confirmed by this study. (4 
figures, 22 references)—David Shoch 


NEWS ITEMS 


EDITED BY THOMAS CHALKLEY, M.D. 


Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


ALBANY MEDICAL COLLEGE: LASER 
IRIDECTOMY COURSE 


A one-day instructional course on laser iridectomy 
will be held at the Department of Ophthalmology, 
Albany Medical Center, June 5, 1980. The fee is 
$150. For further information, write the Department 
of Postgraduate Medicine, Albany Medical College, 
Albany, NY 12208. 


UNIVERSITY OF MICHIGAN MEDICAL 
SCHOOL: CURRENT PERSPECTIVES IN 
OPHTHALMOLOGY 

The University of Michigan Medical School will 
hold its spring conference, “Current perspectives in 
ophthalmology,” May 12-14, 1980. For further infor- 
mation, write Dr. Floyd C. Pennington, Director, 
Office of Continuing Medical Education, Towsley 
Center for Continuing Medical Education, Universi- 
ty of Michigan Medical School, Ann Arbor, MI 
48109. 


STATE UNIVERSITY OF NEW 
YORK-KINGS COUNTY HOSPITAL: 
OPHTHALMOLOGY ALUMNI DAY 


The 12th annual Ophthalmology Alumni Day of 


the State University-Kings County Hospital of Brook- 
lyn, New York will be held on June 5, 1980, at the 
Downstate Medical Center, Brooklyn, New York. The 
scientific session will begin at 9 A.M. The Ninth 
Annual J. Eugene Chalfin Memorial Lecture will be 
delivered by Joseph Goldstein. There are no fees and 
all ophthalmologists are invited to attend. For further 
information, write Mrs. Rita Belsky, State University 
of New York, Downstate Medical Center, Box 58, 450 
Clarkson Ave., Brooklyn, NY 11203. 


OHIO STATE UNIVERSITY: SUMMER 
PROGRAM IN OPHTHALMOLOGY 


Ohio State University Department of Ophthalmol- 
ogy and Children’s Hospital and Grant’s Hospital will 
sponsor a summer program in ophthalmology, Aug. 
17-20, 1980. For further information, write Ms. Anne 
M. Cooper, Ohio State University, College of Medi- 
cine, Center for Continuing Medical Education, 
A-352 Starling Loving Hall, 320 West Tenth Ave., 
Columbus, OH 43210. 


OHIO STATE UNIVERSITY: EYE UPDATE 
IN NURSING 
Ohio State University Department of Ophthalmol- 


ogy and Ohio State University School of Nursing will 
sponsor a continuing education course, “Eye update 


in nursing: developmental views,” May 14, 1980. For 
further information, write Ms. Anne M. Cooper, 
Ohio State University, College of Medicine, Center 
for Continuing Medical Education, A-352 Starling 
Loving Hall, 320 West Tenth Ave., Columbus, OH 
43210. 


LONG ISLAND JEWISH-HILLSIDE 
MEDICAL CENTER AND HEALTH 
SCIENCES CENTER STATE UNIVERSITY 
OF NEW YORK AT STONY BROOK: 
CLINICAL DAY 


Long Island Jewish-Hillside Medical Center and 
the Health Sciences Center, State University of New 
York at Stony Brook, will sponsor a clinical day in 
ophthalmology, “Retinal vascular disorders,” May 14, 
1980. The fee is $60. For further information, write 
Continuing Education Coordinator, Long Island 
Jewish-Hillside Medical Center, New Hyde Park, NY 
11042. 


UNIVERSITY OF SOUTH FLORIDA: 
PEDIATRIC OPHTHALMOLOGY SEMINAR 


The Department of Ophthalmology at the Univer- 
sity of South Florida in cooperation with All Chil- 
dren's Hospital, St. Petersburg, will hold a Pediatric 
Ophthalmology Seminar May 1-3, 1980, at the Don 
CeSar Resort Hotel on St. Petersburg Beach, Flori- 
da. Professor August Deutman of The Netherlands 
and Robert M. Ellsworth will be the guest speakers. 
speakers. 


AMERICAN ACADEMY OF 
OPHTHALMOLOGY: 1980 MEETING 
The annual meeting of the American Academy of 


Ophthalmology has been rescheduled for Chicago's 
McCormick Place on Nov. 2-7, 1980. 


SIXTH ANNUAL COLBY COLLEGE 
OPHTHALMOLOGY SEMINAR 


Colby College, in conjunction with Mid-Maine 
Medical Center, will present a four-day postgraduate 
seminar, “Disorders of the anterior segment,” Aug. 
10-14, 1980. For further information, write Robert 
H. Kany, Director, Special Programs, Colby Col- 
lege, Waterville, ME 04901. 


NATIONAL EYE INSTITUTE: NEW 
APPOINTMENTS 


Christina A. Enroth-Cugell, of Evanston, Illinois, 
James Farmer of Washington, D.C., and Norma F. 
Krajezar of Morristown, New Jersey, have been 
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appointed to the National Advisory Eye Council. The 
Council is the principal advisory body to the National 
Eye Institute, which is the primary source of support 
within the Federal Government for research on the 
eye and visual disorders. As members of the Council, 
Dr. Enroth-Cugell, Mr. Farmer, and Mrs. Krajezar 
will advise the National Eye Institute Director and 
staff on the awarding of grants for vision research and 
research training. They will also provide guidance on 
National Eye Institute policy development and pro- 
gram planning. 


HANOVER, WEST GERMANY: 
SYMPOSIUM ON CRANIAL NERVES 


A symposium on cranial nerves will be held in 
Hanover, West Germany, June 2-6, 1980. The fee is 
$400 for physicians and $200 for residents. For 
further information, write Mrs. I. Fetzer, Neurosur- 
gical Clinic, The City of Hanover, Haltenhoffstrasse 
4], 3000 Hanover 1, West Germany. 


UNIVERSITY OF WESTERN ONTARIO: 
ANNUAL CLINICAL DAY 


The University of Western Ontario, Department of 
Ophthalmology, Annual Clinical Day will be held 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


APRIL, 1980 


May 2, 1980, at University Hospital, London, Ontar- 
io. The topic will be “The art and science of 
refraction. 


PRESBYTERIAN HOSPITAL OF PACIFIC 
MEDICAL CENTER: HIGHLIGHTS OF 
MODERN OPHTHALMOLOGY 


Presbyterian Hospital of Pacific Medical Center 
will present “Highlights of modern ophthalmology,” 
June 19-21, 1980, in San Francisco, California. The fee 
is $225 for practitioners; $100 for residents. For 
further information, write Continuing Education, 
Pacific Medical Center, P.O. Box 7999, San Francis- 
co, CA 94120. 


INTERNATIONAL SOCIETY FOR ORBITAL 
DISORDERS: FOURTH INTERNATIONAL 
SYMPOSIUM ON ORBITAL DISORDERS 


The International Society for Orbital Disorders 
will sponsor the Fourth International Symposium on 
Orbital Disorders Aug. 31-Sept. 2, 1981, in Amster- 
dam. For further information, write J. P.A. Gillissen, 
M. D., Secretary-General, c/o University Eye Hospi- 
tal Wilhelmina Gasthuis, le Helmersstraat 104, 1054 
EG Amsterdam, Holland. 


Policy Statement on Copyright Transfer 
Ophthalmic Publishing Company 

In order to continue to provide the widest possible dissemination of scientific infor- 
mation in ophthalmology, the Ophthalmic Publishing Company, publishers of The 
AMERICAN JOURNAL OF OPHTHALMOLOGY, must obtain written transfer of copyright from 
every author. At the time of acceptance, a request for written transfer of copyright 
will be sent to the corresponding author of each article. The signed transfer must be 
returned to: 


Copyright Recorder 

Ophthalmic Publishing Company 
Tribune Tower, Suite 1415 

435 N. Michigan Ave. 

Chicago, IL 60611 


No article may be published in THE AMERICAN JOURNAL OF OPHTHALMOLOGY until the 
company has received this signed transfer agreement. 

In return for the transfer of rights, the Ophthalmic Publishing Company assumes 
responsibility for future reprinting of the article. As in the past, permission to reprint 
portions (text, tables, figures, and long quotations), or entire articles will be granted 
only with the approval of the authors. This approval must be obtained by whomever 
wishes to use the material. 

FRANK W. NEWELL, M.D. 
Editor-in-Chief 
AMERICAN JOURNAL OF OPHTHALMOLOGY 


Zeiss OpMi 6-S. 
The“S”’ is for “Short”. 


The “Zeiss” is for optics. Motorized focusing. The great name in optics 
The compact OpMi 6-S is a Focusing is completely motorized, 

ZOOM microscope with the regardless of tilt. That's a Zeiss 

world's finest, brightest optics. exclusive! And the 1:4 ZOOM 

Its designed for the convenience system can be operated either 

of every surgeon, whatever his automatically or manually—your 

height or discipline. You can preference. The geared tilt lets 

choose from 3 long working dis- the microscope accept the 

tances, and 3 interchangeable heaviest accessories, such as 

tubes. Shown below is the inclin- TV and movie cameras. Plus you 

able tube that tilts continuously have a choice of three rollable 

from 0° to 60° Another has a floorstands, a ceiling mount, and 

fixed angle of 45° and the third a table stand. West Germany 
is straight. All are Zeiss quality. Nationwide service. 





Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660 
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EYE RESEARCH INSTITUTE OF RETINA FOUNDATION AND 
POSTGRADUATE MEDICAL INSTITUTE 
PRESENT 


SEVENTH PRACTICAL COURSE ON 
NEW APPLICATIONS OF VITRECTOMY TECHNIQUES 
IN THE MANAGEMENT OF 
ANTERIOR AND POSTERIOR SEGMENT PROBLEMS 
MAY 14 and 15, 1980 


FACULTY: H. MacKenzie Freeman, M.D., Felipe |. Tolentino, M.D. (Co-Chairmen) 

Tatsuo Hirose, M.D., J. Wallace McMeel, M.D., I.D. Okamura, M.D., 
Ronald C. Pruett, M.D., Charles L. Schepens, M.D., Clement L. Trempe, M.D. 
GUEST FACULTY: Anton Banko, M.E., Richard Mackool, M.D. Delbert Nachazel, M.D., 
Richard J. Simmons, M.D. 
COURSE DESCRIPTION: This is a combined didactic and practical course on anterior and posterior 
segment surgery of the eye utilizing advanced vitrectomy instrumentation and techniques. The didactic 
portion will cover indications, patient work-up, instrumentation, surgical techniques, complications and 
results. Special emphasis will be given to recent experiences of vitrectomy techniques in trauma, rheg- 
matogenous retinal detachment, diabetic vitreous hemorrhage and traction retinal detachment, dense 
pupillary membranes, and congenital as well as traumatic cataracts. 
The practical portion of the course involves a closely supervised six-hour session of animal surgery. This 
course will exclusively feature the M6 System of the Surgical Design Corporation, New York. Participants 
will have the opportunity to perform closed vitrectomy in animals using “one instrument” and “two instru- 
ment” technique. The number of participants is limited. 
The Continuing Education Activity, co-sponsored by Postgraduate Medical Institute, is accredited for 15 
hours in Category | towards the American Medical Association Physicians’ Recognition Award. 
INQUIRIES: H. MacKenzie Freeman, M.D. TUITION FEE: $350.00 Limited Registration. 

100 Charles River Plaza 

Boston, MA 02114 


St. Clare's Hospital and Health Center Announces: 


ONE DAY INTRAOCULAR LENS COURSE 


A practical course emphasizing surgical 

techniques — Pitfalls and complications 

Saturday, June 14, 1980, 8 AM to 5 PM 
Course Director Joseph Meltzer, M.D. 


Faculty: 
G.Buxton, M.D. D. Gormley, M.D. 
R. Coles, M.D. B. Heslin, M.D. 
B. Curtin, M.D. R. Koplin, M.D. 
J. Dodick, M.D. D. Miller, M.D. 
J. Finlay, M.D. R. Stegmann, M.D. 


E. Uribe, M.D. 
CME Credits - 8 Hours - Cat.| 
Tuition: $100 Residents $25.00 (includes lunch) 
Registrar: Joseph Meltzer, M.D. 
760 Park Avenue, New York City, N.Y. 10021 


MARIE eo aay | FF 


ADDRESS 


Make check payable to ST. CLARE'S HOSPITAL, IOL course 
Complete program will be mailed to registrants 





12th ANNUAL ESTELLE DOHENY 
EYE FOUNDATION CONFERENCE 


Sponsored by 


ESTELLE DOHENY EYE FOUNDATION 
and 


UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 
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OCTOBER 1, 2, and 3, 1980 D ae DOHENY EYE FOUNDATION 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


MEDICAL AND SURGICAL MANAGEMENT 
of INTRAOCULAR INFLAMMATION 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous 
and post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, 
etc. A practical office-oriented approach to the clinical evaluation and laboratory work-up of patients with uveitis 
will be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy will be available to all participants. 


Discussions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Inclusion 
Disease, Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will include diagnostic criteria, natural course, 
specific therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
results), glaucoma surgery, reinal detachment procedures, and lensectomy and vitrectomy techniques. Inflam- 
matory complications following |.0.L. insertion will be discussed, including cystoid macular edema. 


A special section on the uses and abuses of corticosteroids and the various non-steroidal anti- 
inflammatory, and immunosuppressive agents will be included as well as a section on complications of these 
drugs. 


The role of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angio- 
graphy, etc. will be discussed. A special feature will be the ‘‘Participating Workshops” in fluorescein angio- 
graphy, ultrasonography, electrophysiology, and clinical pathologic correlations. 





The Estelle Doheny Memorial Lecture ................. Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture....... G. Richard O'Connor, M.D. 
DOHENY EYE FOUNDATION 
GUEST FACULTY UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Robert S. Coles, M.D. Janet C. Blanks, Ph. D. Ronald E. Smith, M.D. 
James H. Elliott, M.D. Edward F. Cherney, M.D. T. Rodman Wood, M.D. 
Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D. 
Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 
William A. Godfrey, M.D. James V. Jester, Ph. D. Jerry F. Donin, M.D. 
W. Richard Green, M.D. Don Minckler, M.D. Francis C. Hertzog, M.D. 
Herbert E. Kaufman, M.D. A. Linn Murphree, M.D. A. Ray Irvine, M.D. 
David L. Knox, M.D. Anthony B. Nesburn, M.D. George K. Kambara, M.D. 
Irving H. Leopold, M.D. Richard R. Ober, M.D. George E. Morgan, M.D. 
Roberta Myers, Ph. D. Thomas E. Ogden, M.D., Ph. Arthur E. Oberman, M.D. 
Robert A. Nozik, M.D. Stephen J. Ryan, M.D. Ralph S. Riffenburgh, M.D. 
G. Richard O'Connor, M.D. H. John Shammas, M.D. Warren A. Wilson, M.D. 
L. Douglas Perry, M.D. 
Thomas H. Pettit, M.D. Tuition: $250.00 (includes syllabus, luncheons, mixers) 
ET SOI Ni N Certified for 24 hours credit, Category I, AMA, CMA 


CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


For Application/Brochure: Bill Dowey, Conference Office, 
Estelle Doheny Eye Foundation, 


1355 San Pablo St. 
I nae Annalee CA ANNA 
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PLANNED EXTRACAPSULAR CATARACT EXTRACTION 


and 


INTRAOCULAR LENS IMPLANTATION WORKSHOP 
June 13 and 14, 1980 


Twelve Oaks Hospital 
Houston, Texas 


Fernando Azevedo, M.D. 
William M. Aden, M.D. 
Jared M. Emery, M.D. 
Johnny Justice, F.O.P.S. 
Charles D. Kelman, M.D. 


Faculty: 


Guy E. Knolle, Jr. M.D. 
Henry Mitchell 

John H. Sheets, M.D. 
Lee Stallings, R.N. 
Lawrence A. Wright, M.D. 


Intraocular lenses have become an increasingly attractive alternative means of optical correction 
for the patient requiring cataract surgery. Planned Extracapsular Cataract Extraction is a controlled 
technique for the performance of cataract surgery and ideally prepares the eye for intraocular lens 
implantation. Therefore, the goal of this workshop is to teach the ophthalmic micro-surgeon ex- 
tracapsular surgery combined with intraocular lens implantation. 


As an organization accredited for continuing medical education, Baylor College of Medicine desig- 
nates this continuing medical activity as meeting the criteria for 16 credit hours in Category | of the 
Physician's Recognition Award of the American Medical Association. 


FOR REGISTRATION INFORMATION CONTACT: 


Pamela H. Britain 
c/o Guy E. Knolle, Jr., M.D. 
4126 S.W. Freeway #1700 
Houston, Texas 77027 
(713) 621-3771 


MOUNT SINAI HOSPITAL 
MINNEAPOLIS, MINNESOTA 


ANNOUNCES 


A BASIC COURSE IN 
OCULAR ULTRASONOGRAPHY 
SATURDAY, MAY 17, 1980 


This course is oriented toward the practicing 
ophthalmologist. Patient demonstrations with the 
faculty will follow the lectures. 


Content: Basic Physics of Ultrasound, Vitreous 
and retinal pathology, foreign bodies and ocular 
trauma, intra-ocular tumors and other mass le- 
sions, ultrasonic measurement of axial length, 
IOL power calculations. 

Course Director: Howard Gilbert, M.D. 
Faculty: 

Richard Binkhorst, M.D., Stanley Chang, M.D., 
Yale Fisher, M.D. 


$100 Practicing Physicians 
$ 60 Resident Physicians 


Registration and Information 
Contact: Evelyn Peterson 
Mount Sinai Hospital 
2215 Park Avenue 
Minneapolis, MN 55404 
(612) 871-3700 
Extension 1117 


Approved: 7 hours 
Category 1, CME 


Head, Department of Ophthalmology 
St. Paul’s Hospital 
Vancouver, B.C. 


Applications are invited for the position of Head 
of the Department of Ophthalmology, St. Paul's 
Hospital, Vancouver, B.C. 


St. Paul's Hospital is a 550 Acute Care Hospital 
with an ambulatory care facility and an active 
Emergency Service. 


The duties will include responsibility for the clini- 
cal care inthe Department of Ophthalmology and 
supervision of its teaching and research pro- 
grams. 


The position carries a university appointment 
and appropriate salary support. Private practice 
on a fee-for-service basis is permitted. Geo- 
graphic location within the Hospital is expected. 


Applications should include curriculum vitae, 
stating experience including teaching positions 
held, together with three references. 


Applications should be forwarded to: 


Dr. Jack Rootman 
Chairman, Search Committee for Head of 
Department of Ophthalmology 
% Executive Director 
St. Paul's Hospital 
1081 Burrard Street 
Vancouver, B.C. V6Z 1Y6 
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MICHIGAN 
OPHTHALMOLOGICAL SOCIETY 
ANNUAL SUMMER CONFERENCE 
July 31-August 3, 1980 


GRAND HOTEL 
MACKINAC ISLAND, MICHIGAN 


Guest Speakers 
RICHARD KEATES, MD. 
RICHARD KRATZ, MD. 


JERALD TENNANT, MD. 
THEME 
“Cataract Surgery and Intraocular Lens Implantation” 
Registration $75.00 
Contact: 
Margot Surridge 
Michigan Ophthalmological Society 
302 Eastland Professional Bldg. 
Harper Woods, MI 48225 


CME Credit Category |—7 hours 















INTRODUCING 
The graczyk distribution company 
51 W. ALTGELD • GLENDALE HEIGHTS, ILL. 60137 - (312) 653-3375 


Who has brought together leading companies which represent the finest 
equipment and instruments in the ophthalmic field. Their names are 
synonymous with quality and excellence and their combined expertise is 
available to you through the Graczyk Distribution Company. 


HOUSE OF VISION KARL ILG INSTRUMENTS 
CARLSON MANUFACTURING CO. * RUDOLPH BEAVER, INC. 
S. JACKSON, INC. MEDI-MEDIA 


* FEATURING BEAVER MICRO-SHARPS 
A razor-thin, ultra-sharp and finely-pointed SYSTEM 75° SELECTIONS 





















Stainless steel blade is firmly embedded in No. 7511 SMALL 15° 1.5 mm 
color coded plastic tips that fit all Beaver Gold . 
chuck handles. 7 











The blade is exposed and fixed at three No. 7513 
positions, Under the operating or lab micro- Blue 
scope, MICRO-SHARPS reveal many 

cooperative features; good visibility, color No. 7515 
contrast for guidance, rigidity and optimum Green 
blade-edge angle. They are packaged 

guarded and sterile. pe 












No. 7545 
Tan 






45° 3.0 mm 


MUJOSWITGH IF 


Automatic room 
light regulator 


Instrument recharger 
Work saver 


When you remove your rechargeable instrument from its 
recharging well on the Autoswitch Il, room and fixation light- 
ing are automatically adjusted for the proper use of that 
instrument. Replace the instrument, and the Autoswitch II 
returns the room to its original lighting... and recharges 
up to three hand instruments in its spare time (there’s also 
an optional hanger for one corded instrument). Special slit 
lamp and indirect ophthalmoscope controls are provided; 
ten self-illuminated control buttons, including three manual 
overrides, are featured on the control panel. 


The Autoswitch II is available with or without specially- 
designed cabinetry, and is easily installed in your examina- 
tion room. Call or write for details. 


You don’t have time 
to do without it. 
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456 Parkway, Lawrence Park Industrial District, Broomall, PA 1! 
Ce eC [ Philadelphia + New York * Boston * Los Angeles * Chicago + Houston « Atlanta * Cleve 
Call: 215-356-3995 + All products serviced in Broomall, PA 
..with the future in sight 


Manufactured by diversatronics in. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 85 










RADIAL KERATOTOMY COURSE 


The National Radial Keratotomy Study Group announces the availability of a practical, two day 
course in the Radial Keratotomy of Fyodorov. The course will be under the di rection of Leo D. Bores, M.D. 


Faculty will consist of: 








Leo D. Bores, M.D. Course Director 
William Myers, M.D. Leeds Katzen, M.D. 
Detroit Baltimore 
Michael Deitz, M.D. 
Kansas City 








The course will consist of practical demonstrations on animal eyes as well as an opportunity to observe 
and assist in actual surgery. Slides, tapes, films and lectures in a seminar type of atmosphere will round 
out the practical and laboratory material. A syllabus will be provided for each participant and discussion 
tapes (as well as TV cassettes) will be made available. 


Enrollment will be strictly limited to experienced microsurgeons and the class size will be kept small to 
insure adequate personal instruction. Interested applicants should write: 


International Foundation for Ophthalmic Research and Education 
Suite 106 
465 St. Michaels Drive 
Santa Fe, New Mexico 87501 
and enclose acurriculum vitae 


or Call: 1-505-988-1874 




















ANNOUNCEMENT 
CALL FOR NOMINATIONS 


1980 Award of Merit in Retina Research 






The Retina Research Foundation, Houston, Texas, announces a call for nominations for the 1980 
AWARD OF MERIT IN RETINA RESEARCH, to recognize a vision scientist whose work represents 

(a) single outstanding achievement in basic retina research or (b) a potentially significant contribution 
to new basic knowledge about the retina, its role in the visual process, and/or vitreoretinal diseases 

and disorders. President and Scientific Director of the Foundation is Alice McPherson, M.D., F.A.C.S., 
FLUGS: 


Award: $30,000 (which includes a $1,000 honorarium). 


Eligibility: All vision scientists whose research is primarily directed to the retina. 














Nomination Procedure: The following must be submitted: (1) letter of nomination including brief 
Statement supporting nominee; (2) brief summary of nominee's achievement or contributions to 
retina research, plus 3 (maximum) published reprints that best substantiate the work for which 
he/she is being nominated; and (3) nominee's curriculum vitae including complete bibliography. 








Mail completed nominations to: Alice McPherson, M.D.. Retina Research Foundation, 6560 Fannin, 
Suite 2200, Houston, Texas 77030. 







Deadline: Nominations must be postmarked no later than June 30. 1980. 


Selection and Presentation: The recipient will be selected by a committee of nationally prominent 
vision scientists and retina specialists appointed by the Foundation. Presentation of the 1980 Award 
is scheduled in conjunction with the Retina Society's Annual Meeting in Philadelphia, Pennsylvania, 
October, 1980. The award recipient will be the named lecturer for the Charles L. Schepens Lecture, 
which is featured in the Retina Society Program. 









HR: RETINA RESEARCH FOUNDATION, HOUSTON, TEXAS 
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ALBERT EINSTEIN COLLEGE OF MEDICINE AND MONTEFIORE HOSPITAL 
AND MEDICAL CENTER 
announce the 


SIXTH ANNUAL OPHTHALMOLOGY SYMPOSIUM 
and the 
GEORGE N. WISE MEMORIAL LECTURE 


delivered by 
Dr. Alan C. Bird, Professor of Ophthalmology 
Moorfields Eye Hospital, London, England 
Friday, June 6, 1980 


Symposium on Ophthalmic Plastic Surgery 

Selected Topics: Orbital Cellulitis e Permeability of Developing Blood-Retinal Barriers @ Localization of Elements in 
Ocular Tissue @ Changing Perspectives in Ophthalmic Surgery èe Toxic Amblyopia e Automated Perimetry Evolution of Visual Field 
Defects in Glaucoma e Extended-Wear Contact Lenses è The Physician's Role in the Diagnosis of Specific Language Disability 
Afternoon Session: Symposium on Senile Macular Degeneration including Classification and Pathophysiology 


Morning Session: 


Guest Lecturer: Dr. Alan C. Bird e Lecture: DISCIFORM MACULAR DEGENERATION 


Participating Faculty of Albert Einstein College of Medicine and Montefiore Hospital and Medical Center include: 

Dr. Paul Henkind, Chairman-Dr. Morton Alterman, Dr. Herman Barest, Dr. Roy Bellhorn, Dr. Arthur Berger, Dr. Edwin Billet, Dr. Alvin 
Brackup, Dr. Margaret Burns, Dr. Robert Della Rocca, Dr. Ephraim Fnedman, Dr. Samuel Gartner, Dr. Melvin Haller, Dr. Matthew Kartch, 
Dr. Raphael Klapper, Dr. Jay Lippman, Dr. Edward Palmer, Dr. Adolph Posner, Dr. Robert Priest, Dr. Seligman Rosenberg, Dr. Robert Scher, 
Dr. Pat Terraciano, Dr. Alexander Traykovski, Dr. Joseph Walsh, Dr. Barry Wright, Dr. Arnold Yagoda. 


Registration Fee: $50.00 ($25.00 for residents) includes lunch. Registration limited. Make checks payable to George N. Wise Memorial Fund. 
For registration and further information write to: 

Office of Continuing Medical Education 

Albert Einstein College of Medicine 

1300 Morris Park Avenue 

Bronx, New York 10461 

212) 430-2822 











NoIR is a plano lens available in amber and grey- 
green with transmissions of total light ranging from 
1% to 18%. 

The 100 series is de- 

signed to fit over 

corrective spectacles 

(notably cataract) 


Unlike all other sunglass lenses, NolR chemically 
comforts and protects the eye with a complex sys- 
tem of infrared and ultraviolet absorbers. 


Ninety-eight percent infrared and total ultraviolet 


are absorbed by the NolR lenses. This selective 
transmission of light enhances vision and comfort as 
maxi- 


Recreational Innovations Company 


the eye receives only low levels of visible light 
necessary for vision. 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


PO Box 159 / 6155 Pontiac Trail 


to provide 
mum protection, 
physically as well as 
chemically. 


NolR signifies “NO 
Infrared” 


South Lyon, Michigan 48178 





313-769-5565 


COME TO HISTORIC & BEAUTIFUL 
CHARLESTON IN THE SPRING! 


14th ANNUAL OPHTHALMOLOGY CONFERENCE 


Sponsored by The Div. of Continuing Education 
and The Storm Eye Institute of The Medical 
University of South Carolina 


May 9 & 10, 1980 


Mills House Hotel 
Charleston, South Carolina 


GUEST FACULTY: 


M. M. Behrens, M.D. 
Harkness Eye Institute 
Columbia-Presbyterian Medical Center 
New York 


J. A. Shields, M.D. 
Wills Eye Hospital 
Philadelphia 
F. M. Wilson, Il, M.D. 
Indiana University School of Medicine 
Indianapolis 
Papers will also be presented by MUSC residents 
and attending staff. 
Tuition fee: $75.00 
AMA-PRA Category | Credit: 9 hrs. 


To request program or information, write or call: 


Mary Lynn West, Staff Asst., or 
R. A. Saunders, M.D., Program Director 
Dept. of Ophthalmology 
Medical University of S. C. 
171 Ashley Ave. 
Charleston, S.C. 29403 
Telephone: 803-792-2492 


GEORGETOWN UNIVERSITY 
SCHOOL OF MEDICINE 


center for sight 
Announce 


VITRECTOMY WORKSHOP 
Featuring 
The Ocutome and Fragmatome Systems 
June 12-13, 1980 
FACULTY: 

Alexander Brucker, Scheie Eye Institute 
Howard P. Cupples, National Naval Medical Center 
Klaus Heimann, University of Cologne 
Ronald G. Michels. Wilmer Institute 

*Leonard M. Parver, Georgetown Universi 
A. Raymond Pilkerton, Georgetown University 
Thomas A. Rice, Wilmer Institute 
*Program Director 


A two-day course devoted to familiarizing the practicing 
ophthalmologist with the Ocutome-Fragmatome sys- 
tem. The course will emphasize the anterior segment 
problem and be equally divided between didactic and 
practical sessions. AMA Category | credit. 


REGISTRATION: 
Didactic and laboratory sessions 
(limited to 30 participants) 
Didactic sessions only 
Residents & Fellows 
(didactic sessions only) 
For information, please contact: 

Office of Continuing Medical Education, 
Georgetown University Medical School, First Floor, 
Hospital, 3800 Reservoir Road, N.W., 
Washington, D.C. 20007. (Telephone 202-625-2306). 


SHEARING INTRAOCULAR LENS COURSE 


Techniques of Extracapsular Cataract Surgery 


INSTRUCTORS: 


Oram R. Kline, Jr., M.D.—Director of a Fellowship in Phaco-Emulsification & Intraocular Lens for 


the past 5 years. 
Henry Kell Yang, M.D.—Fellow 


3 COURSES—EACH 3 DAYS LONG (LIMITED TO 2 OPHTHALMOLOGISTS FOR EACH COURSE) 


May 20th, 21st, 22nd, 1980 
June 24th, 25th, 26th, 1980 
July 22nd, 23rd, 24th, 1980 
Introductory Lectures 
Live Surgery—2 days 


Cooper Medical Center, Camden, N.J. 
Underwood-Memorial Hospital, Woodbury, N.J. 
Post-operative examination of 50 cases— 


5 years to 1 day post-op. 


Copeland, 2 & 4—Loop Binkhorst, Medallion, 
Platina, Choyce, Shearing 
(Experience 1300 IOL Implantations) 
TUITION: NONE 
Only a sincere interest in intraocular lenses with a clinical practice of significant magnitude to 
utilize training. 
CME CATEGORY | CREDIT 27 HOURS 
INFORMATION & APPLICATION: 
Write: 104 W. Red Bank Avenue, Woodbury, N.J. 08096 (Attention: Mrs. G. Sheridan) 
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EXTRACAPSULAR CATARACT EXTRACTION 


and 


INTRAOCULAR LENS IMPLANTATION COURSE 
May 3 and 4, 1980 


LaPosada Resort Hotel 
Scottsdale, Arizona 


Course Director: David D. Dulaney, M.D. 


Faculty: L. Wayne Freeman, M.D. 
Kenneth J. Hoffer, M.D. 
Guy E. Knolle, Jr., M.D. 
David J. Mcintyre, M.D. 


This program will include detailed instruction and experience with extra-capsular 
surgery utilizing animal eyes. Emphasis and instruction will be on automated irriga- 
tion/aspiration techniques utilizing Cavitron equipment. Intraocular lens insertion tech- 
niques suitable for extracapsular surgery will be demonstrated and practiced with ani- 
mal and artificial eyes. 


TUITION: $400 Course is limited to 20 participants. 
FOR REGISTRATION INFORMATION CONTACT: 


Connie Billington 
DULANEY EYE CLINIC, LTD. 
10192 N. Coggins Drive 
Sun City, Arizona 85351 


POSITION VACANCY 


INSTRUCTOR, OPHTHALMIC MEDICAL ASSISTANTS TRAINING PROGRAM 
YELLOWKNIFE, NORTHWEST TERRITORIES, CANADA 


FACILITY 
Stanton Yellowknife Hospital is a 72-bed Accredited Acute Care facility in the planning stage for major 
expansion and development as a major Territorial Health Center. 


COMMUNITY 

Yellowknife, the capital and largest center of the Northwest Territories is a modern city of about 10,500 set 
in the rugged beauty of the Precambrian Shield—Land of the Midnight Sun—and is accessible via the 
McKenzie Highway and daily jet service. 


POSITION 
Plans, coordinates, and conducts the training of Ophthalmic Medical Assistants within established 
guidelines and under the direction of the Head, Department of Ophthalmology. 
This is a new position and a considerable challenge in pioneering. 
QUALIFICATIONS 


Certified Ophthalmic Technician (by J.C.A.H.P.O) with five (5) years as a C.O.T. preferably with teaching 
experience. In good health. Able to travel. 


SALARY 
1979/1980 range: $22,317-$26,895. (Salary currently under review and classification by the Government 
of the Northwest Territories.) 
BENEFITS 
e Relocation expense e Pension and Insurance Program (cost shared) 
e Housing (if available) or Housing Subsidy è Vacation Travel Assistance 
Applications for the above position should phone (and subsequently write) supplying complete resume of 
experience and qualifications to the undersigned: 
F.N. McClelland (Mr.), Administrator 
Stanton Yellowknife Hospital, Box 10, Yellowknife, N.W.T. 
Phone collect to: (403) 873-3444 ext. 210 (Hospital), (403) 873-8744 (Residence) 
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Announcing 


The Thirty-Second Annual Clinical Conference 
The Chicago Ophthalmological Society — May 23- & 24, 1980 
The Drake Hotel, Chicago, Illinois 


Preliminary Speaker Program 


Frederick S. Brightbill, M.D. “Corneal hotness and Contact Lens Wear”; ‘‘Aphakic Cor- 
Madison, Wis. rection, Ahead Of, On, Within or Behind the Gornea” 
Stephen M. Drance, M.D. “Complications of Medical Therapy”; 

Vancouver, B.C. “Risk Factors in Glaucoma” 

Eugene Folk, M.D. “Common Motility Consultations” 

Chicago, Ill. 

David L. Guyton, M.D. “Automated Refractions’’ 

Baltimore, Md. “Topics in Motility” 

Eugene Helveston, M.D. 7 PRR ? 
Indianapolis, Ind. Comparison of IOL's”; ‘Honan Pressure Reducer 

Richard P. Kratz, M.D. . a . r 
Vannuys, Calif. Headaches in Ophthalmology”; “The Patient with Diplopia’’; 
Joel Sacks, M.D. “Emotional Overlay and Organic Underlay” 

Cincinnati, O. “The ‘Other’ Retinal Vascular Diseases”; “Management of 
Howard Schatz, M.D. “Vitreous Hemorrhage”; “Complications of Argon Laser 

San Francisco, Calif. “Photocoagulation for Diabetic Retinopathy” 


Also Presenting 
The Thirty-Sixth Annual Gifford Memorial Lecture 


Joseph S. Haas, M.D. “Juvenile Glaucoma” 

Chicago, Ill. “All Courses approved for CME-Category | Credit 

Rrogram Chairman: David S. Robbin, M.D. 

Cost: $175.00 — Includes registration, dinner dance, two 
luncheons, coffee breaks 

Information Nancy Kitzel-Dept. 2 

Registration: Chicago Ophthalmological Society, 310 S. Michigan Ave. 


Chicago, Illinois 60604 — Phone: (312) 786-9468 


BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1980 





Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 
University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology, Neuro- 
ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, 
P. Egbert, A. Flach, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, D. Michaels, 
R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, 
D. Worthen and many others on the faculty of 60. 


Tuition is $875.00. For further information and application forms, please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 
California 94305. 
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ROCHESTER EYE INSTITUTE 
FIFTH ANNUAL OPHTHALMIC SEMINAR 


JAMES V. AQUAVELLA, M.D., DIRECTOR 


AMERICANA ROCHESTER HOTEL 
ROCHESTER, NEW YORK—AUGUST 15 & 16, 1980 


THE CORRECTION OF SURGICAL APHAKIA 


VISITING FACULTY 


JOSE |. BARRAQUER, M.D. 
Keratophakia and Keratomileusis 


H. DWIGHT CAVANAGH, M.D. 
Extended Wear Lenses 


OLIVER H. DABEZIES, M.D. 
Aphakic Spectacle Correction 


HAROLD A. STEIN, M.D. 
Intraocular Lenses and Contact Lenses 


RICHARD C. TROUTMAN, M.D. 
Refractive Keratoplasty 


WALDERT MEMORIAL LECTURE 


JOSE |. BARRAQUER, M.D. 
Bogota, Columbia 


LECTURES—COURSES—WORKSHOPS 


CONTACT LENSES 
Extended Wear Lenses Ellis Gruber, M.D. Therapeutic Lenses 
Patient Instructions ah Complications 
Fitting of Hard Lenses Course Director Lathe Cut Soft Lenses 
Silicone Lenses Oxygen Permeable Lenses 
Spin Cast Soft Lenses Solutions and Lens Care 

SURGICAL WORKSHOPS 
Intraocular Lenses 
Microsurgery 
Vitrectomy 


Ophthalmic assistants and contact lens technicians will be able to register for the above 
courses as well as for special sessions in the basics of ophthalmic photography and ophthal- 
mic instrumentation. 


REGISTRATION INFORMATION 
Practicing Ophthalmologists $250 U.S. 


Residents and Fellows $100 U.S. 
Ophthalmic Assistants and 

Contact Lens Technicians $100 U.S. 
All others $250 U.S. 


For any further information, please contact Miss Katherine Sgabelloni, Coordinator 
Ophthalmic Services, Park Ridge Hospital, 1555 Long Pond Road, Rochester, New York 
14626. Phone: (716) 225-7150, extension 4054. 


Eleventh Annual Jules Stein Lecture 


PROF GERD MEYER-SCHWICKERATH 


Annual Postgraduate Seminar 
CURRENT MANAGEMENT OF OPHTHALMIC DISEASES 


APRIL 24 and 25, 1980 


CENTURY PLAZA HOTEL e LOS ANGELES, CALIFORNIA 


Co-Chairmen: Allan E. Kreiger, MD 
Robert E. Christensen, MD 


Lloyd M. Aiel 


John E. Cairns, MD 
Steven T. Charles, MD 
John Hetherington, Jr., MD 
Norman S. Jaffe, MD 


GUEST FACULTY: 
lo, MD 


and 


Alan L. Shabo, MD 
Bradley R. Straatsma, MD 


Manus C. Kraff, MD 
Richard P. Kratz, MD 
Marvin L. Kwitko, MD 
Hunter L. Little, MD 
Donald S. Minckler, MD 


MEMBERS OF THE JULES STEIN EYE INSTITUTE 
and UCLA SCHOOL OF MEDICINE FACULTY 


PREREGISTRATION ESSENTIAL—ENROLLMENT LIMITED 


Fee (Lunches & Reception included) 


Practitioners-$250.00; UCLA Department of Ophthalmology Faculty $100.00 


and Nonaffiliated Residents-$90.00 


Make checks payable to: Jules Stein Eye Institute-UCLA 


Forward to: Mrs. Lu Hendricks-Registrar 


Jules Stein Eye Institute, UCLA School of Medicine, Los Angeles, CA 90024 


AMA Category 1 Credit: 16 hours 





INTRAOCULAR MICROSURGICAL WORKSHOP 
Including the OCUTOME and FRAGMATOME technique 
sponsored by The Department of Ophthalmology 


Cleveland, Ohio, July 11-12, 1980 


The course is designed for both the 
anterior segment and retinal vitreal 
surgeon. Two half days will be 
spent in didactic sessions. After- 
noon sessions will include work- 
shops actually performing pars 
plana intraocular surgery on ani- 
mal eyes with faculty supervision 
and video tape presentations. 

The program topics will cover basic 
concepts of pas plana intraocular 
surgery, including indications for 
and techniques of pars plana len- 
sectomy and vitrectomy. Ocutome 
and Fragmatome techniques will 
be emphasized. 

16 CME Credit hours AMA Cate- 


gory |. 


St. Luke’s Hospital, 


ILLUMINATOR 


/FRAGMATOME 


Registration Fee 
$400.00 total course 
$70 didactic morning ses- 
sion only. (Checks payable 


to St. Luke’s Hospital Dept. 


of Ophthalmology). 


Registration limited. 

For information contact: 
Intraocular Microsurgical 
Workshop c/o Lawrence 
Singerman, M.D. 

11201 Shaker Boulevard 
Cleveland, Ohio 44104 
(216) 421-1213 





Faculty 
Alexander Brucker, M.D. 
Philadelphia 
Yale Fisher, M.D. 

New York 

Howard Joondeph, M.D. 
Detroit 

Howard Kohn, M.D. 
Course Chairman 
Cleveland 

Ronald Michels, M.D. 
Baltimore 

David Orth, M.D. 
Chicago 

Ronald Price, M.D. 
Cleveland 

William Reinhart, M.D. 
Cleveland 

Lawrence Singerman, M.D. 
Course Chairman 
Cleveland 

Daniel Weidenthal, M.D. 
Cleveland 


RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


PEOPLE PRACTICES 


INSTRUMENTS 
Rates 


30 words or less 
_...each additional word 


1x 
$16.00 


SUPPLIES 
3x or more 
$12.00 (each issue) 
1.25 1.00 (each issue) 


MEETINGS SERVICES 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


VITREORETINAL SUBSPECIALIST: Excellent university resi- 
dency and retinal/vitreous fellowship. Four years experi- 
ence on full-time university retina staff. Extensive experi- 
ence/interest in diabetes. Seeking practice opportunity. 
Box 231 AJO 


OPHTHALMOLOGIST: 36, board certified, married, seeks a 
relocation opportunity. Will purchase existing practice or 
consider association. Box 249 AJO 


FOR SALE: Ophthalmology practice in prestigious suburban 
area close to New York City. Box 267 AJO 


OPHTHALMOLOGIST: 30, completing excellent university re- 
sidency seeks locum tenens position in Boston area for 
one or two aa full or part-time. Available July 1980. 
Box 270 AJO. 


CALIFORNIA: Ophthalmologist, 30, finishing top university 
residency June 1980—anxious to relocate to California. 
Am as ambitious and aggressive as needed. Any and all 
reasonable opportunities considered. Box 272 AJO 


OPHTHALMOLOGIST: 34, board certified, excellent univer- 
sity residency. Cornea-external disease fellowship com- 
pleted. Private practice experience. Seeks group, partner- 
ship or association in New York City or southern Califor- 
nia. Box 274 AJO 


OPHTHALMOLOGIST: 36 years old, established, board cer- 
tified, general opthalmologist wishes to relocate in the 
Greater Washington, D.C. area. Would consider associa- 
tion or solo practice. Box 275 AJO 


OPHTHALMOLOGIST: 31, has completed a one year vit- 
reoretinal fellowship. No objection to doing some general 
ee All geographical areas considered. Avail- 
able April, 1980. Box 276 AJO 


WANTED: General ophthalmologist to associate and later as- 
sume practice in highly desirable Pacific northwest city. 
Beautiful building available. Send C.V. and practice ambi- 
tions to Box 278 AJO 


OPHTHALMOLOGIST: 32, board certified, fellowship train- 
ing, leaving academic position, available July 1980, seeks 
association with one or more ophthalmologists in Seattle 
or Denver areas. Box 281 AJO 


FOR SALE: 800/830 Berkeley Ocutome System, complete 
old m probes. Brand new. Never used. $6,000. Box 


WANTED: Bound run of Archives of Ophthalmology. State 
years, condition, price. Box 284 AJO 


OPHTHALMOLOGIST: 31, board certified, extensive IOL ex- 
perience with extracap and phako. Seeking association in 
metropolitan area. Box 285 AJO 


FOR SALE: Ophthalmology practice in central Mas- 
sachusetts, near medical school and Boston; quality prac- 
tice, good-excellent income. Box 286 AJO 


OPHTHALMOLOGIST: To join busy medical and surgical 
practice. SW Pacific island, US territory. Suited best for 
Oriental doctor. Box 291 AJO 


OPHTHALMOLOGIST: 31, Board certified, completed out- 
standing fellowship in neuro-ophthalmology. Desires as- 
sociation with one or more ophthalmologists in Florida or 
southwest U.S.A. Box 292 AJO 


OPHTHALMOLOGIST: 42 year old board certified, seeks posi- 
tion as medical ophthalmologist. Currently licensed in New 
York, Florida, and Arizona, but would consider other 
states. Box 293 AJO 


WANTED: Board member with experience in IOL's to take 
over active solo practice. Have unique opportunity for Wie 
person. With or without equipment available June 1980 
Box 294 AJO 


WANTED: Ophthalmologist interested in vitreo-retinal 
surgery and/or plastic surgery. Prefer fellowship com- 
pleted. Ohio location. Box 295 AJO 


OPHTHALMOLOGIST: Completing university affiliated resi- 
Ni June 1980. Seeks practice opportunity. Box 296 


OPHTHALMOLOGIST: Board certified, mature, experienced 
in retinal electrophysiology, dark adaptometry, ultra- 
sound, research, clinical ophthalmology. Will consider 
group practice, university, or pharmaceutical firm. Avail- 
able Aug. 1981. Box 297 AJO 


WANTED: Medical Retina Specialist to join busy general 
ophthalmic practice in Northern New Jersey. Please send 
curriculum vitae to Box 298 AJO 


WANTED: Board eligible or board certified general ophthal- 
mologist with posterior pole expertise with/without vitreo- 
retinal surgical experience for New Orleans three-man 
practice—general ophthalmology with sub-specialties. 
ane July 1980 or after. Please send resume to Box 


OPHTHALMOLOGIST: 30, board eligible, completing top 
oculoplastic fellowship in NYC desires association with 
one or more ophthalmologists or practice opportunity in 
Southeastern Florida or NYC suburbs. Box 300 AJO 


FOR SALE: Satellite office adjacent to hospital in midwestern 
university city of 25,000-60,000 draw. Nearest ophthal- 
mologist 12 miles. Share overhead while practice pon. 
New equipment. Dispensing optional. Box 301 AJ 


DouINwestemn Virginia Snenanaoan valley. board certitica- 
tion. Sub-specialty training preferred. Graduated partner- 
ship. Send curriculum vitae. Box 302 AJO 


FOR SALE: Enjoy new life style in Savannah, Georgia. Pur- 
chase a growing ophthalmology practice located within a 
half mile of two hospitals having a combined 750 beds. 
Box 303 AJO 


FOR SALE: Charles Ultrascan realtime B-scan for ophthal- 
mology. Used one year. Two transducers. Axial length 
A-mode available. Jana Miller, Wolfe Clinic, Marshalltown, 
IA 50158, (515) 752-1565. 


OPHTHALMOLOGIST: To join active established medical and 
surgical practice in a young, multi-specialty clinic. Small 
college community in Appalachian Mountain foothills with 
outstanding family living. Attractive compensation pack- 
age and working conditions. Contact: Richard A. Callis, 
Administrator, Morehead Clinic, 234-R Flemingsburg 
Road, Morehead, KY 40351. 


FACULTY POSITIONS AVAILABLE: The Pennsylvania State 
University Medical School of the Milton S. Hershey Medi- 
cal Center invites applications for full-time faculty posi- 
tions in Ophthalmology at the Assistant Professor level. 
Candidates should have one or more years of fellowship 
training in a sub-specialty area. Inquiries, along with a 
current curriculum vitae and bibliography should be sent 
to: Barton L. Hodes, M.D., Professor and Head, Division 
of Ophthalmology, Pennsylvania State University Medical 
School, Milton S. Hershey Medical Center, Hershey, PA 
17033. The Pennsylvania State University is an equal op- 
portunity employer. 


WANTED: Used contact or non-contact specular endothelial 

‘oeepreee ag e for animal studies. Contact: R. Gwin, 

ox J-115, JHMHC, University of Florida, Gainesville, FL 
32610 (904) 392-4744. 


OPHTHALMOLOGIST: To direct Ophthalmology Service Vet- 
erans Hospital. Primary University affiliation with 
academic rank. Active service providing majority of resi- 
dents surgical experience at Medical Center. Currently 
being renovated and re-equipped. Research and part-time 
private practice possibilities. Contact James McGraw, 
M.D., Professor and Chairman, Department of Ophthal- 
mology, Upstate Medical Center, Syracuse, NY 13210 


OPHTHALMOLOGIST: Board certified or qualified to become 
Chief of Eye Services in innovative HMO. Attractive new 
health center. Medical Group active in University of 
Rochester programs. Competitive salary; liberal fringe 
benefits. Contact: Frank W. Schultz, M.D., 800 Carter St., 
Rochester, NY 14621 


FOR SALE: Established ophthalmology practice in western 
suburb of Chicago. With equipment and option to buy 
building. Send inquiries to 6707 W. North Avenue, Oak 
Park, IL 60302. 


FOR SALE: gt age to take over, downtown 


Honolulu, Hawaii. Retiring after 42 years. Write Frank 
cooper and Associates, P.O. Box 10375, Honolulu, HI 


OPHTHALMOLOGIST: To build a private practice. Beautiful, 
all inclusive medical center located in one of the most 
rapidly developing areas of Philadelphia, Pennsylvania— 
Southern Delaware County Medical Arts Complex—30 
minutes from center city, within 10 minutes proximity of 
three major hospitals (Crozer-Chester Medical Center, 
Sacred Heart Hospital, and Riddle Memorial Hospital). An 
exceptional area for an ophthalmologist. For information 
call area code 215-459-0845. 


DELNVOE NCTANALIINU CUUIrMECNI LUMFANT 
3911 W. North Avenue Chicago, IIl. 60647 
(312) 772-7500 


We Buy and Sell the Finest NEW and USED 
= Refracting Equipment 
We will pay Top Dollar for your complete 
offices. 





OPHTHALMOLOGIST: Needed July 1980, to join an ophthal- 
mologist and an optometrist in an established and growing 
department of a 40-man dynamic multispecialty clinic in 
Madison WI. Clinic is in a key downtown location and is 
expanding by adding two clinics in new high population 
areas adjacent to brand new regional shopping centers. 
Excellent opportunity for right individual. Please send C.V. 
to Personnel Director, Jackson Clinic, Chartered, 30 S. 
Henry Street, Madison, WI 53703 


FOR SALE: Established ophthalmology practice (27 years). 
Grosses $225,000. Equipment, furniture, and files in- 
cluded. Intraocular surgical experience, Delaware license 
required. Will introduce. Terms negotiable. Call direct— 
evenings (302) 239-6465. 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University 
offers a one year fellowship starting July 1, 1981. Reply 
to: Seymour Brownstein, M.D., Ophthalmic Pathologist, 
687 Pine Avenue West, Montreal, Quebec, Canada H3A 
1A1. 


FLUORESCEIN ANGIOGRAM PROCESSING: 18 years of ex- 
perience. Serving private physicians and medical centers 
in 22 states. 2 to 3 days in lab. For more information 
please write or call for price list. Ophthalmic Photographic 
Consultants and Services. Arlington, Virginia 525-0651. 


SALE: Super savings! B&L Power Tilt Back Chair with Power 
Poise Stand, B&L Refractor, AORxMaster, EMT Model 20 
digital tonometer, Keeler Pantoscope in carrying case with 
accessories and transformer $435. Zeiss and Aimark 

erimeters, Reliance model 660 motor chair, Nikon Zoom 
oto Slit Lamp Lensometers, Keratometers. Many items 
you would need for a first time office, or second, or even 
third. Specials this month: B&L Trial Frames $135, B&L 
Master projector slides $99, Phoropter covers $5.95. So, 
when optical needs are a must, just contact people you 
know you can trust. Belrose Refracting Equipment Com- 
pam, Co West North Avenue, Chicago, IL 60647 (312) 


VITREORETINAL FELLOWSHIP: Cleveland Clinic Foundation. 
Twelve month program, July 1981, Retinal diseases in- 
cluding fluorescein angiography, photocoagulation, retinal 
detachment, vitreous surgery. Inquire: Hernando Zegarra, 
M.D., 9500 Euclid Avenue, Cleveland, OH 44106. 


MOVING: Idox Moving compan. Specialists in ophthalmic 
equipment. Equipment dismantled for safe transport; 
reassembled; recalibrated. Call (212) 596-1745. 


AVAILABLE: Ophthalmology position in community hospital 
located near Niagara Falls and Lake Ontario. Solo position 
with fee-for-service guarantee of 50K. Drawing area of 
70K. Good benefits. Call Durham Medical Search at (716) 
a 505-K Statler Office Building, Buffalo, NY 


DENVER: Multispecialty group seeking B-C/B-E ophthal- 


mologist to join established 3 man department in 1980. 
Good benefits, excellent recreational opportunities. For de- 
tails contact R. Howard, M.D., Colorado Permanente Med- 
ical Group, 2005 Franklin St., Denver, CO 80205 EOE 





The Orthoptic Council is sponsoring a written and oral 
examination for students who have completed two 
years of approved orthoptic training. The written 
examination will be given in a number of training 
centers on Thursday, July 17, 1980. The oral practi- 
cal examination will take a in Indianapolis on 
Saturday, September 13, 1980. ef mgs may be 
obtained by written request from: Stewart M. Wolff, 
M.D. 803 Cathedral Street, Baltimore, MD 21201. 
The deadline for applications is June 1, 1980. 
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The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 
pmima LOOPS cc. 


Surgidev Style IO (Leiske) 


The unique pmma loops: 

@ eliminate the need for large, bulky solid footplates 

@ reduce the weight of the lens significantly 

W allow for easier insertion with the proper technique 

@ make only one iridectomy necessary due to the large 
Openings inside the loops 

@ provide a 0.5mm vault to minimize iris chafe without danger 
of endothelial touch 

W reduce the possibility of pupillary block 

W contribute significantly to less postoperative tenderness 

W provide complete smoothness at all points of contact with 
the ocular tissue 

W are made entirely from pmma, a material with a long history 
in the eye 


Style 10 is ideal for both primary and secondary implantations 
with either intracapsular or extracapsular cataract extractions. 
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Style 3-F 


Style 2-P 


Surgidev lenses are carefully inspected to meet the highest quality standards. 


A 
| ) \ 


a) 

\. 

\ SJ LA 
~x ae 





This lens is available in diametral lengths of 11.5mm, 12.0mm, 
12.5mm, 13.0mm, and 13.5mm over a wide diopter range 


STYLE 10 IMPLANT PROCEDURE BY LARRY G. LEISKE, M.D. IS 
AVAILABLE UPON REQUEST. 


For information and ordering, 
call collect (805) 965-1085. 


ZERGIDEV” 


Surgidev Corporation 
1528 Chapala Street 
Santa Barbara, CA 93101 
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Style 9 Style 1{ Style 1€ Style 17 Style 17A 


CAUTION: Investigational Device limited by Federal Law to investigational use 





Blepharitis: A complex subject 
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Treatment: often a simple procedu 


wih Blephamide 


(sulfacetamide sodium 10.0%, prednisolone acetate 0.2%, 
phenylephrine HCI 012%) Liquifilm Sterile Ophthalmic Suspensior 


e anti-infective e soothes, lubricates, hydrates 
e anti-inflammatory ¢ prolongs contact time 

e decongestant e extra benefits provided only 
e fast and effective by Liquifilm® (polyvinyl 

e a hard combination to beat alcohol 1.4%) 
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BLEPHAMIDE S.O.P STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 

*INDICATIONS:. Based on a review of this drug by the National Academy of Sciences — National Research Council and/or oth 

information, FDA has classified the indications as follows “Possibly” effective Nonpurulent blepharitis and blepharoconjunctivitis (sebor- 
rheal, staphylococcal. allergic), nonpurulent conjunctivitis (allergic and bacternal) Final classification of the less-than-effective indicatior 


requires turtner invesnigqation 


CONTRAINDICATIONS 


Acute herpes simplex (dendnitic keratitis), purulent untreated infections, vaccinia, varicella and most other viral 


diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye 
WARNINGS. l) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid 2) Extend 1 
cause increased intraocular pressure in susceptible individuals It is advisable that the intraocular pressure be checked frequently 3) In those 


diseases causing thinning of the cornea, perforation has been known to have occurred with the use of topical steroids 4) Use with caution 
n patients with known or suspected sensitivity to sulfonamides — 1f sensitivity or other untoward reactions occur, discontinue medication 
5) Should be used with caution in the presence of narrow angle glaucoma 6) Reports in the literature indicate that posterior subcapsular 
| ‘ul veen reported to occur after heavy or protracted use of topical ophthalmic corticosteroids USE IN PREGNANCY 
Safety of the use of topical steroids during pregnancy has not been established ALSO AVAILABLE: Blephamıde* S O P* Sterile Ophthalmic 
Ointment, (sulfacetamide sodium 10 0%, prednisolone acetate 0 2%) 3 5 gm PRECAUTIONS: Ophthalmic ointments may retard corneal healing 


lentu ir opacities have DE 


ANIERCAN Irvine, California/Pointe Claire, P Q., Canada 


© 1977 Allergan Pharmaceuticals, Inc 
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In Allergic Conjunctivitis 


@ Eliminates Burning’ 

@ Calms Itching 

@ Clears Congestion 

@ Soothes Irritated Ocular Tissues 


Naphcon-A 


(naphazoline HCI, pheniramine male 


The First Comfortable 
Antihistamine/Decongestant Combination. 




















NDICATIONS: Based on a review of a related combination of drugs by the National Academy of Science Nationa 
Research Council and/or other information, FDA has classified the indications as follows: ‘Possibly’ effective: For 
relief of ar irritation and/or congestion or for the treatment of allerg f inflammatory a conditions Fir 


dicated in narrow angle glaucoma and hypersensitivity. Use with caution in elderly patients with severe cardiava 
uding es poorly controlled hypertension; and diabetes. especially diabetic ketoacid Avoid 
ntamination of droppe wing adverse react a Pupillary dilation, ir 
effects due to absorption | hypertension, cardiac irregularities and hyperglycemia 
Alcon Double Masked Studies — Protocol No. 77-1-07 
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Enhanced Contact Time 
Greater Comfort 
Economy 








ECONOCHLOR 


(CHLORAMPHENICOL) 


Enhanced Contact Time: sopto® venicle remains in the corneal- 
conjunctival area 3 times as long as aqueous. 


Greater Comfort: the neutral pH of Econochlor minimizes stinging 
and drug wash out due to reflex tearing. 


ECONOMY: New 2.5mi Econochior is the most economical size 
for the pre-op patient. 15ml Econochlior avoids costly and inconvenient refills. 


ALCON LABORATORIES, INC., FORT WORTH, TEXAS 76101 


'HLOR® (Chloramphenicol) Sterile Ophthalmic Solution and Ointment 

TION: A sterile ophthalmic solution and ointment. Each mi of solution contains: Active 
phenicol 0.5% (5 mg/ml). Preservative: Thimerosal 0.01%. Vehicle: Hydroxypropy! 

lulose. Inactive: Boric Acid, Sodium Borate (to adjust pH), Purified Water. Each gram of 
contains: Active: Chloramphenicol 1.0% (10 mg/g). Inactive: Mineral Oil, Anhydrous Liquid 
White Petrolatiim CONTRAINDICATIONS: Sensitivity ta anv eamnonent WARNINGS 


corneal wound healing. PRECAUTIONS: Prolonged use may result in overgrowth of non-susceptible 
Organisms, including fungi. If new infections appear, discontinue and take appropriate measures. Except 
for very superficial infections, this drug should be supplemented by appropriate systemic medication 
ADVERSE REACTIONS: Blood dyscrasias may be associated with systemic use. One case of 
bone-marrow hypoplasia following prolonged topical use has been reported. DOSAGE: Solution: 2 drops 


hourly tn four times daily Ointment: Anniv a email amount at hedtime ac a ciinniement te the drone 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ony trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 
cellular toxicity in the regenerating corneal epithelium of the 


rabbit. 

Indications Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve corneal re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
en Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 

ndication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in nancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body surface during organogenesis induc 
fetal abnormalities in rabbits. When 10% Vira-A ointment was i 
plied to 2 to 3% of the body surface of rabbits, no fetal abn 
malities were found. This dose greatly exceeds the total recc 
mended ophthalmic dose in humans. The possibility of embryo 
or fetal damage in pregnant women receiving Vira-A (vidarab 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dc 
is small, and the drug relatively insoluble. Its ocular penetratior 
very low. However, a safe dose for a human embryo or fetus t 
not been established. Consequently, Vira-A should be-used o 
when clearly indicated. 

it is not known whether Vira-A is excreted in human milk. A 
general rule, because many drugs are excreted in human m 
nursing should not be undertaken while a patient is under tre 
ment. However, excretion of vidarabine in breast milk is unlik 
because Vira-A is rapidly deaminated in the gastrointestinal tré 

M Potential: Results of in vitro experiments indici 
that vidarabine can be incorporated into mammalian DNA and c 
induce mutation in mammalian cells (mouse L5178Y cell lir 
Thus far, in vivo studies have not been as conclusive, but there 
some evidence (dominant lethal assay in mice) that vidarabi 
ie! be capable of producing mutagenic effects in male ge 
cells. 

it has also been reported that vidarabine causes chromoso! 
breaks and gaps when added to human leukocytes in vitro. Wt 
the significance of these effects in terms of mutagenicity is | 
fully understood, there is a well-known correlation between 1 
ability of various agents to produce such effects and their abil 
to produce heritable genetic damage. 

Potential: Chronic parenteral (IM) studies 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant 
crease in liver tumor incidence among the vidarabine-treal 
females. In the same study, some vidarabine-treated male m 
developed kidney neoplasia. No renal tumors were found in | 
vehicle-treated control mice or the vidarabine-treated fem 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia < 
curred with greater frequency among the vidarabine-treal 
animals than in the vehicle-treated controls. The increases 
thyroid adenoma incidence in the high-dose (50 mg/kg) ma 
and the low-dose (30 mg/kg) females were statistically sign 
cant. 

Hepatic megalocytosis, associated with vidarabine treatme 
has been found in short- and long-term rodent (rat and mou: 
studies. It is not clear whether or not this represents a p 
neoplastic change. 

The recommended frequency and duration of administrat 
should not be exceeded (see Dosage and Administration). 

ions. The diagnosis of keratoconjunctivitis due to Herp 
simplex virus should be established clinically prior to prescrib 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oi 
ment, 3%, like any ophthalmic ointment, may produce a tempor: 
visual haze. 

Although viral resistance to Vira-A has not been observed, t 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, c 
junctival injection, burning, irritation, superficial punct: 
keratitis, pain, photophobia, punctal occlusion, and sensiti\ 
have been reported with Vira-A Ophthalmic Ointment, 3%. 1 
following have also been reported but appear disease-relat 
uveitis, stromal edema, secondary glaucoma, trophic defects, c 
neal vascularization, and hyphema. 

Ov Acute massive overdosage by oral ingestion of | 
ophthalmic ointment has not occurred. However, the ra 
deamination to arabinosylhypoxanthine should preclude <€ 
difficulty. The oral LD50 for vidarabine is greater than 5,020 n 
kg in mice and rats. No untoward effects should result from ing: 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any | 
cess should be quickly expelled from the conjunctival sac. ` 
frequent administration should be avoided. 

and Administration. Administer approximately one tł 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower ci 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or compl 
re-epithelialization has not occurred by 21 days, other forms 
therapy should be considered. Some severe cases may requ 
longer treatment. 

After re-epithelialization has occurred, treatment for an ad 
tional seven days at a reduced dosage (such as twice daily) 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixt! 
of solid and liquid petrolatum. 

PARKE-DAVIS 
Division of Warner-Lambert Comp 


PD-JA-2320-1-P (5-78) Morris Plains, NJ 07950 





A LOGICAL FIRST CHOICE FOR >“ * 
HERPES SIMPLEX 
VIRUS KERATITIS 


VIRACAY 


vidarabine ophthalmic ointment), 3% 





yt only as effective but is also effective 
IDU in treating in patients resistant or 
srpes simplex virus hypersensitive to or 
ratitis... 







= intolerant of IDU* 


ical Evidence No. of Description 


Subjects 
-À 81 Previously 
trolled Trials untreated 
-A 142 75% had been subie 
ontrolled Trials resistant or 
hypersensitive 
to IDU 


TE: In the controlled and uncontrolled trials, 70 and 101 ETRE 
ectively, re-epithelialized at the end of three weeks on Vira-A. 


on file, Medical Department, Parke-Davis 


ise see prescribing information on preceding page. PARKE-DAVIS 
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Cut through the confusion: 


Neo-lears 


[he ocular lubricant that provides 
what your patients want most: 


Soothing comfort 


as evidenced by: 
Longer lasting lubrication... 


In a carefully monitored clinical experiment, the NEO-TEARS unique water-soluble 
patented polymer formulation® consistently outperformed that of three other leading 
ocular lubricants in extending B.U.L— and maintaining that difference longer 

(see graph): 


With excellent sym otomatic relief 


NEO-TEARS and a leading dry eye lubricant were compared in a clinical study 
involving patients suffering from trachoma and associated dry eye symptoms. The 
results: NEO-TEARS was perceived by more of these dry eye sufferers as superior fo 
the other product tested in providing symptomatic relief with less discomfort? 
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B Liquifilm Tears 


Data on file: Barnes-Hind Pharmaceuticals, inc. In vitro, Neo-Tears produces a tear film 2-3 times thicker E Hypolears 
than other leading ocular lubricants...without excessive viscosity (blurred vision) or crusting 


U.S. Patent # 4,131,651 


BARNES-HIND 


Sunnyvale, CA 94086 


> Barnes-Hind Pharmaceuticals, Inc. 1979 
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Now available in convenient 15 mi size. 


CONTINUE SUCCESS WITH 
EFFECTIVE CONTROL OF 
POSTOP INFLAMMATION. 














Now you can reduce sight- dexamethasone? That’s an 
hreatening postoperative important consideration for 
nflammation effectively with patients requiring long-term 
FML? noeh ieg steroid use after surgery. 
FML is comparable to 0.1% Of course, another 
jexamethasone and 1.0% prednisolone acetate in important consideration is your patients’ comfort. 
nhibiting leucocyte migration: And FML contains the Liquifilm® (polyvinyl 

Yet, FML provides you with a high margin of alcohol 1.4%) vehicle to soothe and lubricate 
safety. FML has less propensity to raise JOP than sensitive ocular tissues. 


FML (fiuorometholone): 
it’s in control of postop inflammation. 








teferences: 
|. Nelson, EL. Ophthalmic Steroids in Ocular Anti-Inflammatory Therapy. HE Kaufman, Editor, Springfield, ILL. Thomas, 1970. 
t. Hull, FW and Epstein, WA. Comparison of the intraocular pressure effects of topical dexamethasone and fluorometholone. Allergan Report Series No. 74, 1972. 


NDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. CONTRAINDICATIONS — Acute superficial 
yerpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the 
constituents of this medication. WARNINGS — Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit- er >a 
s mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior subcapsular cataract formation, or may 
stablishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. In those diseases causing thinning of the cornea or sclera, perforation akr wke Dana 
o occur with use of topical steroids. Acute purulent untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not 
seen demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not — established. PRECAUTIONS— 
4s fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid applications, invasion must be suspected in any persistent corneal 
ilceration where a steroid has been used or is in use. Intraocular pressure should be checked frequently. ADVERSE REACTIONS — Glaucoma with optic nerve damage, visual acuity or field 
jefects, posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe. A 

RGAN Pharmaceuticals, Inc 


Photograph courtesy of Kenneth Hoffer, M.D. Irvine, California 92713, U.S.A. 


O Please send more information 
O Please have your representative contact me 


, ee ft PEE Ca SrtA 
Hospital or Clinic —— ia 
Address 


JEL) SU p 












ess 
yl hed 


Saf acy ay 





O1ce . 
NVENIENCE & INT 
„IN OFFICE, CLINIC OR HOSPITAL 





Charles endophotocoagulator Iris Coagulator attachment Monocular indirect ophthalmoscope 


Endo, Iris, and Exo 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What’s more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use.. 


Log 3 Features 


è Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 


e A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


è Powerful 300 watt lamp with built in parabolic reflector permits 1.5° aperture for close macula work and 6° for 
fast and efficient pan retinal application. 


è Unique “optimatic” control combines power and time settings in a single dial. 
è Articulated arm extends to make patient repositioning unnecessary. 


a iu | 
è Operates on any standard line voltage. cl i n ? tex pes sl ai 
è No installation costs. Gevices corp. 


183 newbury st./danvers, ma. 01923/ USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 
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“ond Totally Persorcice = to get the full story of how 
= T SYSTEMS RLI’s Ophthalmic Practice 
ACT LENS Management System can 


build and 
~ protect your 
profit base 
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i MAIL THE NO-OBLIGATION COUPON TODAY! { 
hi an R almic Practice Management System j 
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H place i me hes Ai obligation whatsoever. j 
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There’s no cost, no obligation to find out how easy 
it is to secure a larger share of the lucrative 
replacement lens business 


RLI'S OPHTHALMIC PRACTICE MANAGEMENT SYSTEM Involves No 
Expense, No Overhead, and Little Time or Trouble 

RLI is the largest, most experienced insurer of all types of contact 
lenses—relied on by more than 25,000 eye specialists and nearly one 
million satisfied patients. 

RLI has a program exactly right for your practice, your patients. Don’t 
watch your patients drift away to competition. Get the facts now, free, 
of course, on how you can use RLI to build profits instead of losing them! 


ni MRL! INSURANCE COMPANY 





9025 North Lindbergh Drive 
Peoria, IL 61615 
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ARE YOU 
RUNNING YOUR OFFICE, 
OR IS IT 











RUNNING YOU? 


A lot of times, “successful” 
practices are actually run by an 
overworked doctor and a tired-out 
Staff. 

Sound like your office’? 

Well, Acuity Systems, the leader 
in advanced instrumentation and 
systems for health care profes- 
sionals, has come up with a way 
for you to streamline your office 
and make it more productive. 


Introducing the Intelligent 
Office™: the first total system 
of practice management. 

The Intelligent Office is a three- 
part, computer-based approach to 
running your practice. Whether 
you use just one of the modules, 
two, or all three, it makes your 
working day more efficient and 
more profitable. 

It also lets you give better 
patient care, and enjoy your work 
more. 


r 


















“1980 Acuity Systems Incorporated. 


What's more, the Intelligent 
Office saves hours of staff time. 
And since that time can be devot- 
ed to other tasks, everyone in 
your office will become more 
productive. 

The Acuity Systems office 
computer is the smart way to 
handle paperwork. 

The Acuity Systems office com- 
puter handles all the routine, 
repetitive paperwork that ties up 
both your front office staff and 
you. Your secretary can operate it 
easily, because it actually prompts 
her with simple, step-by-step in- 
structions. And it’s completely 
contained in your office, so only 
you have access to confidential 
patient and practice information. 

Acuity Systems’ office computer 
keeps complete patient accounts, 
processes insurance forms, and 
schedules appointments. At the 
touch of a button, it produces 
itemized bills, appointment lists, 
and labels for appointment re- 


minder postcards. And it also 
generates valuable management 
reports, detailing aging accounts, 
trial balances, a variety of statis- 
tical practice analyses, and more. 

What's more, the office com- 
puter also functions as a word 
Processor. 

In this mode, it can generate 
personalized form letters for 
referral replies, insurance inquiries, 
patient recalls, and other repeti- 
tive correspondence. 

As a result, paperwork flows 
through your office faster, saving 
Staff time. Your cash flow im- 
proves, because patients receive 
bills on the spot and insurance 
claims are processed sooner. And 
you have the management infor- 
mation you need to make intelli- 
gent business decisions. 


Our Auto-Lensmeter™ 
neutralizes all types of lenses 
without operator error. 

Acuity Systems'’objective Auto- 
Lensmeter is the standard of the 
industry. It cuts neutralization 
time to one second per lens, yet 
it's so simple to use that anyone 
on your staff can handle it. A 
patented alignment system makes 
finding the optical center fool- 
proof. Then, push a few buttons, 
and it prints out the complete 
prescription. 

So, for the first time you'll be 


completely sure that each pair of 


glasses is exactly as you pre - 
scribed. Youll eliminate the 
possibility of dispensing defective 
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lenses. And your staff will be able 
to isolate the cause of a patient's 
complaint while he waits, avoiding 
no-fee re-examinations. 


Our Rx! Auto-Refractor® 
saves time and improves 
patient care. 


The Rx1 Auto-Refractor dra- 
matically reduces refraction time 
per patient—even for children 
and aphakics. In seconds, it gives 
you an accurate, objective print- 
Out of sphere, cylinder, axis, 
and IPD measurements—every- 
thing you need to write your 
prescription. 

Since the Rx1 Auto-Refractor is 
completely operator objective, it 
can be operated by anyone in your 
Office. That means you'll have 
valuable extra hours in every day 
to devote to other patients, or to 
seeing new patients. 





Acuity $ ns’ Auto-Lensmeter™ is incredibly 
simple to asari yet gives readings accurate to 
1/100th Diopter. 

What's more, your patients will 
appreciate your using the most 
modern instrumentation to give 
them superior eye care. They'll be 
less anxious about making the 
wrong decision, because the Rx1 
Auto-Refractor simplifies the sub- 
jective refraction decision-making 
process. So theyll walk out of 
your office feeling satisfied —and 
ready to refer their families and 
friends. 

We've helped thousands 
of doctors solve their 
office problems. 


The Intelligent Office is a lot 
more than sophisticated elec- 
tronics. 

It also represents everything 
that Acuity Systems has learned 





The Rxi Auto-Refractor” gives you sphere, cylinder, axis, and IPD readings —everything you need to 
write your prescription. And this new design requires less space in your office. 


from working with thousands of 
doctors over the past 10 years. 
And from the moment you contact 
us, we put that knowledge to 
work for you. 

First, our Practice Management 
Analyst takes a long, hard look at 
the way your office works, and 
then suggests needed improve- 
ments. He can tell you which parts 
of the Intelligent Office system 
you need. And he may surprise 
you by suggesting other things, 
like a change in patient traffic 
flow, or a reassignment of staff 
duties. 

Then, when you buy any of the 
Intelligent Office modules, an 
Acuity Systems representative will 
come to your office to install it 
and teach your people how to use 
it. And he'll check back with you 
periodically, to train new em- 
ployees and make sure youre 
getting the most from your 
equipment. 

Finally, there's Acuity Systems’ 
nationwide service network. It 
assures you that, should you ever 


have a problem, one of our experts 
will be right there to help you. 


Stop letting your office run you. 

We'll be happy to give you more 
information on the Intelligent 
Office, or to demonstrate any of 


its modules. Just mail the coupon 


or call toll-free: (800) 336-0359* 


I'm particularty interested in 
_ Acuity Systems ‘office computer 
Rxi Auto-Refractor* 
Auto-Lensmeter™ 
The Complete System OMD. 
Name oob. 
Address s a 
City, State, Zip 


| 

| 

| 

| 

| 

| 

| Office area code and phone 

To help us help you, please tell us: 

| 1. lam in a LJ solo LJ group/partnership 

practice. 

| 2. | do approximately refractions a week. 

| 3. | have exam lanes and___assistants. 
4. | O do O don't dispense eyewear. 

| 5. Does your office fill out patient insurance 

| claim forms? O Yes CO No 
6. Would you like to improve the efficiency of 

| your p patient scheduling system? 

| 

| 

i 

i 

| 


7. Are you interested in “word processing” for 
your office? O Yes O No 
8. | have investigated these products before: 
C an automated refractor system 
O an automated lensmeter 
Ca business computer. AJOPH-050 
Mail to: inc., 


i SAE Reston, VA 22090 


EACUITY SYSTEMS INC. 


Advanced Instrumentation and 


Systems for Health Care 


11413 Isaac Newton Square, g e VA 22090 


Medical Instrumentation Division, Simmonds Precision Products, Inc. 


* In Virginia, call collect: (703) 471-4700. 


The Eye of Horus 
The origin of today’s prescription symbol “Rx” goes back 5,000 years to the picture 
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Introducing 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


VIROPTIC 


Iifiunaine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded 
During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


© epe e Sdays after VIROPTIC therapy 
Significantly More Convenient 


e Less frequent applications Effective in 138 of 150 patients 


e No middle of the night dosage n 
e None of the blurring and inconvenience Unresponsive or Intolerant to 


; In studies of patients unresponsive or 
5 to 9 Drops Daily intolerant to idoxuridine or vidarabine, 
One drop every 2 hours while awake VIROPTIC demonstrated 92% effective- 
until herpetic lesion has completely ness. Dendritic and geographic ulcers 
re-epithelialized, then one drop every 4 were re-epithelialized in a mean time of 
hours for 7 days post-re-epithelialization. | 6and 12days, respectively. 


Please see following page for brief summary of prescribing information. 
DRED 
> 


The First Antiviral Product From A 





Burroughs Wellcome Co. Research 





VIROPTIC 


Tifluraine 


OPHTHALMIC. SOLUTION, 1% 


STERILE 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as trifluorothymidine, F3TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2'-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 
CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimi- 
dine nucleoside with m vitro and m vwo activity against Herpes simplex 
virus, types 1 and 2 and vacciniavirus. Some strains of Adenovirus are 
also inhibited im vitro. 
Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine m 
vitro, 5-carboxy-2'-deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 
INDICATIONS AND USAGE: VIROPTIC brand Trifluridine 
Ophthalmic Solution, 1% is indicated for the treatment of primary 
keratoconjunctivitis and recurrent epithelial keratitis due to Herpes 
simplex virus, types 1 and 2. VIROPTIC is also effective in the 
treatment of epithelial keratitis that has not responded clinically to the 
topical administration of idoxuridine or when ocular toxicity or 
hypersensitivity to idoxuridine has occurred. In a smaller number of 
patients found to be resistant to topical vidarabine, VIROPTIC was 
also effective. 
The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-con- 
trolled clinical trials. VIROPTIC has not been shown to be effective in 
the prophylaxis of Herpes simplex virus keratoconjunctivitis and 
epithelial keratitis by well-controlled clinical trials. VIROPTIC is not 
effective against bacterial, fungal or chlamydial infections of the cornea 
or nonviral trophic lesions. 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 

of 81 with dendritic and 14 of 16 with geographic ulcers) responded to 

VIROPTIC therapy as evidenced by complete corneal re-epithelializa- 

tion within the 14 day therapy period. In these controlled studies, 56 of 

75 (75%) patients (49 of 58 with dendritic and 7 of 17 with geographic 

ulcers) responded to idoxuridine therapy. The mean time to corneal 

re-epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 

days) was similar for both therapies. In other clinical studies, VIROP- 

TIC was evaluated in the treatment of Herpes simplex virus keratitis in 

patients who were unresponsive or intolerant to the topical administra- 

tion of idoxuridine or vidarabine. VIROPTIC was effective in 138 of 

150 (92%) patients (109 of 114 with dendritic and 29 of 36 with 

geographic ulcers) as evidenced by corneal re-epithelialization. The 

mean time to comeal re-epithelialization was 6 days for patients with 
dendnitic ulcers and 12 days for patients with geographic ulcers. 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthal- 

mic Solution, 1%, is contraindicated for patients who develop hypersen- 

sitivity reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administra- 

tion should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

General: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% 
should be prescribed only for patients who have a clinical diagnosis of 
herpetic keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 


Although documented vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the 
possibility exists of viral resistance development. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
‘Trifluridine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard in vitro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may 
cause genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is 
unknown at this time. The oncogenic potential of trifluridine in 
rodents is being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 


Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (<5.0 mg/day), its dilution in body fluids and its 
extremely short half-life (approximately 12 minutes). The drug 
should not be prescribed for nursing mothers unless the potential 
benefits outweigh the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions 
reported during controlled clinical trials were mild, transient burning or 
stinging upon instillation (4.6%) and palpebral edema (2.8%). Other 
adverse reactions in decreasing order of reported frequency were 
superficial punctate keratopathy, epithelial keratopathy, hypersensitivi- 
ty reaction, stromal edema, irritation, keratitis sicca, hyperemia, and 
increased intraocular pressure. 

OVERDOSAGE: Overdosage by ocular instillation is unlikely because 
any excess solution should be quickly expelled from the conjunctival sac. 


Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
trifluridine in a 7.5 ml bottle of VIROPTIC is not likely to produce 
adverse effects. Single intravenous doses of 15-30 mg/kg/day in children 
and adults with neoplastic disease produce reversible bone marrow 
depression as the only potentially serious toxic effect and only after 3-5 
courses of therapy. The acute oral LD5ọ in the mouse and rat was 4379 
mg/kg or higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re-epithelializa- 
tion, treatment for an additional seven days of one drop every four hours 
while awake for a minimum daily dosage of five drops is recommended. 
If there are no signs of improvement after seven days of therapy or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous adminsitra- 
tion of VIROPTIC for periods exceeding 21 days should be avoided 
because of potential ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied 
as a sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle 
of 7.5 ml. 


PRED 
X % Burroughs Wellcome Co. 
z 2 Research Triangle Park 


a North Carolina 27709 
LLCO 
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PACIFIC MEDICAL PRESS 


announces the publication of 


LASER TREATMENT OF FUNDUS DISEASE: 


A Comprehensive Text and Composite Slide Collection 
by Howard Schatz, M.D. 





TEXT 


ontents: 


Indications for Laser Treatment of Retinal Vascular 
Disease 


Indications for Laser Treatment of Macular and 
Pigment Epithelial Disease 

Contraindications for Laser Treatment 

General Principles of Laser Surgery 

Specific Methods of Laser Surgery 
Complications 


ie author has constructed a complete, practical 
ide to laser treatment of fundus disease, 
cluding 100 35mm composite slides (showing 
e-operative and post-operative photographs) 
ym his personal teaching collection. This 
mprehensive volume is a unique and vital 
ntribution, containing the most up-to-date 
‘ormation available in the field. 


rder now at the pre-publication price of $145.00 
1e book will be available October 15, 1980, at which time 
e price will be $175.00. 


nd to: 


cific Medical Press 
2) Box 553, San Anselmo, CA 94960 





SLIDES 


The 100 Composite 35mm Slides include the color 
fundus photographs and fluorescein angiograms of the 
pre-operative and post-operative views of all treatable 
fundus diseases. Some of these include: 


RETINAL VASCULAR DISEASES 

(diabetic retinopathy, vein occlusion, radiation retino- 
pathy, sickle cell retinopathy, telangiectasis, Coats’ 
disease, retinal arterial macroaneurysm, retinal heman- 
glioma, etc.) 


MACULAR AND EPITHELIAL DISEASES 
(central serous chorioretinopathy, pigment epithelial de- 
tachment, subretinal neovascularization, tumors, etc.) 


Please reserve my copy of: 


LASER TREATMENT OF FUNDUS DISEASE: 
A Comprehensive Text and Composite Slide Collection. 





Name 








Address 


City 





State Zip Code 


My check for $145.00 is enclosed (in Calif. add sales tax). 





AVOID 
CONTAMINATION 
AND INFECTION 


. CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 








Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 





FLUOR-I- STRIP: 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
Strips. 





The Ophthalmos Division 
AYFRST | ARORATORIFS 


NEW DIMENSIONS 
INTRAOCULAR 
MICROSURGERY 


With the Keeler/SITE System 


The Keeler/SITE system, de- 
signed for anterior and posterior 
intraocular microsurgery, now of- 
fers the surgeon new and exclu- 
sive, motorized microscissors. 
Like the end and side cutters, the 
motorized mechanism allows the 
surgeon complete control without 
the hand motion required to oper- 
ate manual scissors. Combined 
with end, and side cutters, the 
microscissors bring greater dimen- 
sion to intraocular micro-surgery. 






Side Cutters 
~ | mm 
{ 





The Keeler/SITE is the most flexi- 
ble system available . . . meets 
individual preferences . . . com- 
pliments surgical dexterity . . . 
increases procedural capability. 


Included as accessory equipment 
is the Keeler/SITE Aspiration 


Microscissors 
—- lmm 


Name 


Hospital 






City/State/Zip 


LJ] Please have a representative call. 


KEELER OPTICAL PRODUCTS, INC. 


Pump. This unit features total suc- 
tion control—selection as to de- 
gree of suction pressure— instant 
on-off footpedal control—an au- 
dible alarm when collection bot- 
tle nears capacity. 


The Keeler/SITE system may be 
expanded as desired with a coor- 
dinated system of microsurgical 
pics, fiber-lites and accessories. 
For further details on the Keeler/ 
SITE system and any of its specific 
features merely fill-in the coupon 


below. 





















End Cutters 
1 mm 


x 





Please send further information on the Keeler/SITE system. 


Please send me the NEW Keeler Catalog 


456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 
Philadeiphia - New York - Boston - Los Angeles - Chicago - Houston - Atianta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall, PA 







KC (Keele 


..with the future in sight 
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YOU Now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


. Pitch polished. 
. Stress-free English plastic. 


. Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 

. Rapid delivery anywhere in U.S. 

. Technological assistance when problems arise. 
7. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


(pre) cornea lens company 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 » Houston, Texas 77027 
WATS 800-231-3561 + TEXAS WATS 800-392-2279 
LOCAL 524-4661 





Step-by-step instructions from 54 contri- 
the butors ... all styles of lenses, with an 


~ ded secti WORST, SHEARING, 
mHraoccua e MNA, AR ant GRRE 
lens LENSES, plus McINTYRE’S simplified 


EXTRACAPSULAR techniques. 
manual 


Where and how to order lenses 
BY DENNIS D. SHEPARD, M.D. FACS 





è Complications and how to treat them 
èe Simplified lens power calculation 





P TS 
n a: Ye èe Implantation instruments 
( o ) i e Intra- and Extracapsular techniques 
) = 
it A TA e A-Scan Ultrasonography 
ra a | e Informed consent forms 
\ 
( © Post-op care 
\ _——— TJ e FDA & IRC regulations and reporting 
f ( / / . . . 
See a, / N e Surgical fees and 3rd party billing 
kaa \ J e 464 pages, 1163 references, illustrated 
aa \ 
y ka p pe S 9 e Om aa aa Em me os cmoo ee ee D D ee ee oe ee an 
- oe ee a 

Pry Benen ii AEA t Dennis Shepard, M.D. Publisher 
ANIS DREWS GREENE KRASNOV PROKOP 1414 South Miller Street L] 
AZAR DULANEY HERTZOG KRATZ SHEARING - 
BEALE EIFRIG HILES KWITKO SHEETS } i Santa Maria, California 93454 USA i 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE g - 
BOYD FECHNER HOFFER LITTLE SHEPARD 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH I Please send me ________ copies of : 
BYRON GALIN JAFFE McCANNEL STEIN i the NEW IOL Manual at $40 each. i 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA § i 
CLAYMAN GILMORE KEATES MICHELIS TENNANT Price includes tax and arene. 
DARIN GOULD KELMAN OSHER WORST 


| handling (in U.S.A.). Enclose check. 


po---- ana 


Intraocular Lens 


Implantation 
Course 


All Lens Styles 
Intracapsular and Extracapsular 


Special Course Addition 


Extracapsular Technique 
First day $200 Attendance optional 


Standard Course covering all lens styles 
Second and third days $600 


Combined Special and Standard Courses 
Three days $750 


February 28-29 March 1 June 5-6-7 
September 4-5-6 December 4-5-6 


Check one 


The oldest continuous 
implantation course 
in the United States 


TOPICS 
Observation Live Surgery 


Video Observation 
of All Techniques 


Pre- and Post-Operative Care 
Complications 
IOL Power Calculations 


Practice Session — 
Animal and Cadaver Eyes 


Retinal and Corneal Care with 
Intraocular Lenses 


Manual 


FACULTY 

John J. Darin, M.D. 
Donald E. Dickerson, M.D. 
John E. Gilmore, M.D. 
Kenneth J. Hoffer, M.D. 
Dennis D. Shepard, M.D. 
Richard Elander, M.D. 
Robert Hare, M.D. 

Richard L. Holmes, M.D. 

C. Richard Hulquist, M.D. 
Charles L. Janes, M.D. 
James F. Kleckner, M.D. 
Jeremy E. Levenson, M.D. 
Charles E. Olmstead, Ph.D. 
James J. Salz, M.D. 

Clifford Terry, M.D. 

Murry K. Weber, M.D. 


GUEST LECTURERS 


John J. Alpar, M.D. 

Aziz Y. Anis, M.D. 

Robert Azar, M.D. 

Henry M. Clayman, M.D. 
Robert C. Drews, M.D. 
Miles A. Galin, M.D. 

Henry Hirschman, M.D. 
Malcolm A. McCannel, M.D. 
Stephen A. Obstbaum, M.D. 
C. William Simcoe, M.D. 


Fee: First day: $200 Second ana third days: $600 Three days: $750 


1980 Residents: Half Fee Lunch and amenities included 
Cancellation: $50 non-refundable service charge 


| ] February 28-29- 
March 1 


C] June 5-6-7 

[_] September 4-5-6 

C] December 4-5-6 Address 
City 


Name 


Approved for 9 units each day continuing medical education 
credit CMA and AMA, Category 1 


Phone 


State Zip 


Make check payable to Santa Monica Hospital Medical Center 


and mail to Jeanne Harris 


Charlie Ruggles Ophthalmology Department 


Santa Monica Hospital Medical Center 
1225 Fifteenth Street, Santa Monica, California 90404 -= (213) 451-1511, Ext. 2148 
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The Department of Ophthalmology, St. Vincent’s Hospital and Medical Center of New York 
presents an 


Ophthalmology Colloquium Honoring Jules Francois 
Saturday, October 18, 1980 è New York, New York 


Robert A. D'Amico, M.D. G. Peter Halberg, M.D. 
Director, Department of Ophthalmology Meeting Chairman 





The First Jules Francois Lecture 
THE INTRAOCULAR VERSUS CONTACT LENS DILEMMA IN APHAKIA 


A. Edward Maumenee, M.D. 
The Wilmer Ophthalmological Institute, The Johns Hopkins University 





OCULAR HYPERTENSION—David M. Worthen, M.D., University of California, San Diego 

DIVERGENCE PARALYSIS—THE LOSS OF PHORIA ADAPTATION—Robert D. Reinecke, M.D., Albany Medical College 

EYES, GENES AND CHROMOSOMES—Irene H. Maumenee, M.D., The Wilmer Ophthalmological Institute, The Johns Hopkins University 

RADIATION TREATMENT OF ISOLATED CHOROIDAL HEMANGIOMA—Ruth Stoddard Long, M.D., St. Vincent's Hospital and Medical 
Center of New York 

PRACTICAL PHOTOGRAPHIC INDEX OF CUPPING—G. Peter Halberg, M.D., St. Vincent's Hospital and Medical Center of New York 

CLINICAL APPLICATION OF BIODIFFERENTIAL INTERFERENCE MICROSCOPE—Hikaru Hamano, M.D., Osaka University, Osaka, 
Japan 

GONIOSCOPY—Ernst Van Beuningen, M.D., Professorial Lecturer, Tübingen University, Frankfurt AM, West Germany 

FAMILIAL DYSAUTONOMIA: CONCEPTS AND MANAGEMENT OF OPHTHALMIC ASPECTS—Robert A. D'Amico, M.D., Sr. Vincent's 
Hospital and Medical Center of New York 

This offering meets the criteria for Category I credit for the Physicians Recognition Award of the American Medical Association. 


Registration (Includes luncheon): Ophthalmologists—$60.00; Residents and Fellows in Ophthalmology (must be identified by letter from Program 
Director }—$25 .00 


For registration and additional information, contact: Department of Ophthalmology, St. Vincent's Hospital and Medical Center of New York, 153 West 
llth Street. New York, New York 10011 © Telephone: (212) 790-8043 





St. Clare’s Hospital and Health Center Announces: 


ONE DAY INTRAOCULAR LENS COURSE 


A practical course emphasizing surgical 

techniques — Pitfalls and complications 

Saturday, June 14, 1980, 8 AM to 5 PM 
Course Director Joseph Meltzer, M.D. 


Faculty: 
G.Buxton, M.D. D. Gormley, M.D. 
R. Coles, M.D. B. Heslin, M.D. 
B. Curtin, M.D. R. Koplin, M.D. 
J. Dodick, M.D. D. Miller, M.D. 
J. Finlay, M.D. R. Stegmann, M.D. 


E. Uribe, M.D. 
CME Credits - 8 Hours - Cat.| 
Tuition: $100 Residents $25.00 (includes lunch) 
Registrar: Joseph Meltzer, M.D. 
760 Park Avenue, New York City, N.Y. 10021 


a |. 


ADDRESS 


Make check payable to ST. CLARE’S HOSPITAL, IOL course 
Complete program will be mailed to registrants 





F a 


Since any diagnosis or proce- 
re involving the human eye is 
critical, absolute precision is 
‘only acceptable measure. 
[hats why in addition to man- 
\cturing precision, you'll find 
' finest quality illumination at 
+ heart of every Welch Allyn 
trument. 

[he 3.5v. Halogen ophthalmo- 
pes offer three times the light 
ensity of conventional incan- 
cent illumination, double the 
ible lamp life, nearly constant 
ht intensity throughout the 
ap’s life span and, most impor- 
it of all, the highest color tem- 
‘ature of any diagnostic light 
ailable anywhere. The higher 






For precise diagnosis: 
Allyn 
oscopes and retinoscopes 
th 3.5 v. Halogen illumination. 


A oa 


#18190 


#41100 Transilluminator 
#41102 cobalt blue filter. 


the color temperature, the truer 
the tissue color you’ll see for 
faster, more precise diagnoses. 
The same principles hold true 
for our Halogen retinoscopes. 
Halogen illumination means 


brighter, sharper streaks and 
spots, while the precision mirror ` 





— oe 
nee ene ee 





system eliminates annoying 
shadows and unwanted reflec- 
tions. Refraction is precise and 
convenient. 

Your work is so critical that it 
demands the ultimate in preci- 
sion and accuracy. 

That means Welch Allyn Halo- 
gen illumination and instrumen- 
tation. 


WELCH 
-| ALLYN 
Lighting the way since 1915 


Welch Allyn, Inc. 
Skaneateles Falls, New York 13153 


Order today from your Authorized Welch Allyn Dealer 
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Put the latest ophthalmology 
techniques to work for you... 


with these important 


references from Mosby. 


‘im STES, Dries tee 


DISEASES 
OF THE CORNEA 


MERRILL GRAYSON 


New Volume VI! CURRENT CONCEPTS 
IN OPHTHALMOLOGY. Edited by 
Herbert E. Kaufman, M.D. and ThomJ. 
Zimmerman, M.D., Ph.D.; with 20 con- 
tributors. For an up-to-date overview of 
recent developments in clinical and 
investigative ophthalmology, rely on 
this new volume: 

è features a chapter on the specular 
microscope, which enables you to 
make high resolution endothelial 
cell observations; 

è another key chapter discusses 
Timolol, a promising new topical 
agent for open angle glaucoma 
treatment; 

®@ other noteworthy topics cover 
lamellar keratoplasty, and herpes 
simplex keratitis. 

Keep pace with new developments — 
order today! July, 1979. 254 pages, 
167 illustrations. Price, $45.00. 


FRAGMENTALION POR 


INTRAOCULAR ` 
SURGERY 


in enh, 


A New Book! PHACOEMULSIFICA- 
TION AND ASPIRATION OF CATA- 
RACTS: Surgical Techniques, 
Complications, and Results. By Jared 
M. Emery, M.D., F.A.C.S. andJames H. 
Little, M.D.; with 11 contributors. In this 
new volume, two highly-qualified 
authors provide a balanced, in-depth 
look at all areas of this exciting new 
procedure: 

è details preoperative consider- 
ations, the actual surgical tech- 
niques, and possible postoperative 
considerations; 

è completely outlines all advantages 
and disadvantages of phaco- 
emulsification. 

This innovative book belongs in your 
professional library! August, 1979. 342 
pages, 507 illustrations. Price, $42.50. 


Binocula 
and ocul 


SEOD BTN 





New 2nd Edition! ATLAS OF EXTER- 
NAL DISEASES OF THE EYE, 
Volume Ill: Cornea and Sclera. By 
David D. Donaldson, M.D. Using a case 
study format, this classic reference: 

@ focuses on such problems as cor- 
neal degenerations, tumors of the 
cornea, inflammatory conditions 
of the sclera, and neoplastic 
conditions; 

@® presents timely materialon Peter's 
and Axenfeld'’s anomalies, 
marginal furrow degeneration 
with vascularization and super- 
ficial reticular degeneration, 
recurrent erosions and iatrogenic 
conditions of the cornea, and 
corneal dystrophies; 

@ enhances key discussions with 
more than 400 black and white 
clinical photographs and 1 12 full- 
color stereo views. 

October, 1979. 528 pages, 408 illus- 
trations, 1 12 stereoscopic views in full- 
color on 16 View-Master® reels. Price, 
989.50. 
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A New Book! DISEASES OF THE COR- 
NEA. By Merrill Grayson, M.D. This 
new book offers you a complete, practi- 
cal guide to corneal diseases. In addi- 
tion to expert discussions of etiology, 
clinical picture, diagnosis, manage- 
ment, and differential diagnosis, you'll 
find: 
èe 151 full-color photographs of 
disease conditions; 
® more than 80tables which provide 
diagnostic information ata glance; 
®@ an important chapter on keratitis; 
® valuable information on five types 
of dystrophies — epithelium and 
Bowman's layer, stromal, pre- 
Descemet, endothelium, and 
ectatic. 
The outstanding color photographs in 
this book are reason alone to add it to 
your professional library. You must see 
it to appreciate it! September, 1979. 
564 pages, 431 illustrations including 
151 in color. Price, $72.50. 


New 2nd Edition! THE EYE AND SYS- 
TEMIC DISEASE. Edited by Frederick 
A. Mausolf, M.D., M.Sc.; with 21 con- 
tributors. Gain a better perspective on 
the collaboration between medical 
specialties — ophthalmology, derma- 
tology, hematology, rheumatology, 
internal medicine — with this new edi- 
tion. Ten systemic diseases are dis- 
cussed in relation to the eye: 

è metabolic ® nutritional 

è diabetes è vascular 

®@ hematologic and reticuloendo- 

thelial 

® gastrointestinal 

®@ dermatologic 

@ systemic infections 
Thought-provoking panel discus- 
sions, incorporated throughout, add to 
the broad, timely scope of this refer- 
ence. October, 1979. 512 pages, 306 
illustrations. Price, $49.50. 


® endocrine 


New Volume IV! SIGHTS AND 

SOUNDS IN OPHTHALMOLOGY — 
Diabetic Retinopathy: A Slide-Tape 
Presentation of the Retinal Vascular 
Center, The Wilmer Ophthalmologi- 
cal Institute, The Johns Hopkins 
Medical Institutions. By Stuart L. Fine, 
M.D. and Arnall Patz, M.D. A worthy 
addition to your reference shelf, this 
prestigious volume provides an 
authoritative study of key aspects of 
diabetic retinopathy — with particular 
attention given to proliferative retino- 
pathy. Highlights of this beautifully- 
illustrated resource include: 

® important information from two 
major studies — the Diabetic 
Retinopathy Study (DRS) and the 
Early Treatment Diabetic Retino- 
pathy Study (ETDRS); 

è builds the entire presentation 
around 100 excellent slides total- 
ling 415 illustrations — 345 color, 
66 black and white, and 4 line 
drawings; 

è features 10 quiz slides you can use 
to test your knowledge — foreach, 
the authors include a brief clinical 
history, thought-provoking 
questions, and discussion. 

Put this respected volume to work for 
you! June, 1980. Approx. 78 pages, 
100 35 mm slides and 2 60-minute 
tape cassettes. About $150.00. 


A New Book! SYMPOSIUM ON MEDI- 
CAL AND SURGICAL DISEASES 
OF THE CORNEA. By The New 
Orleans Academy of Ophthalmology; 
with 9 contributors. Don't overlook 
this latest NOAO volume which 
represents the most complete and 
current source existing for the treat- 
ment of corneal diseases: 
® nine prominent ophthalmologists 
bring you the essence of the 
1979 Symposium on Medical 
and Surgical Diseases of the 
Cornea; 
® complemented by more than 500 
excellent illustrations, chapters 
discuss anatomy, common ocu- 
lar problems, new concepts, spe- 
cific treatments, and practical 
guidelines for management. 
You'll also benefit from expert panel 
discussions on important current top- 
ics. Order now! June, 1980. Approx. 
704 pages, 569 illustrations. About 
969.50. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


ADVANCED TECHNIQUES IN OPH- 
THALMIC MICROSURGERY: Vol- 
ume I, Ultrasonic Fragmentation for 
Intraocular Surgery. By Louis J. 
Girard, B.S., M.D., F.A.C.S. Put the 
new techniques of ultrasonic frag- 
mentation to work for you with this 
comprehensive volume: 

è Dr. Girard discusses his own 
instrument for intraocular sur- 
gery — Ultrasonic Fragmentor — 
that enables ocular structures 
(e.g., the lens, iris, ciliary body, 
and vitreous) to be aspirated 
through a 20 or 23 guage needle; 

@ the book details the ophthalmic 
surgical techniques with which 
the fragmentor has been used, 
and the results in certain condi- 
tions; 

è illustrations include artwork, 
external and slit lamp photo- 
graphs, and stereoscopic photo- 
graphs. 

Learn all about this exciting technique 
— order today! 1979. 304 pages, 335 
illustrations and 2 color plates, with 20 
stereo reels with 140 views. Price, 
$79.50. 


New 2nd Edition! BURIAN-VON 
NOORDEN’S BINOCULAR VISION 
AND OCULAR MOTILITY: Theory 
and Management of Strabismus. By 
Gunter K. von Noorden, M.D. This 
new edition is the definitive reference 
on strabismus covering both medical 
and surgical theory and therapy: 

® first eight chapters cover the 
“basics” of binocular vision and 
ocular motility; 

è Parts Il and Ill discuss neuro- 
muscular anomalies of the eye 
and their clinical characteristics; 

® final chapters discuss, in depth, 
surgical and non-surgical treat: 
ment methods. 

Order this authoritative new edition 
today! December, 1979. 540 pages, 
461 illustrations. Price, $57.50. 


To order your 30-day on-approval copies, 
CALL US! Dial toll-free (800) 325-4177, 
ext. 10AMS047. In Missouri, call collect 
(314) 872-8370, ext. 1OAMS047 during our 
regular business hours. 


All prices subject to change. 
Add sales tax where applicable. 


Complete 


Three correlated RELIANCE ° products 
ombine to give your examination room 
ptimum productivity. The 880 HFC fully 
owered chair/table allows you.to 
osition your patients for examination 
hile they are sitting upright, treating 

em while recumbent, or at any 
elected angle. The touch of a pedal or 
nger switch is all it takes to position the 
hair. Constructed of high quality, 
urable materials, the 880 HFC will 
rovide many years of hard service. 

The 7700 IC “Slim Line” Instrument 
tand is more than just an instrument 
torage place. Three wells hold three 
ord handles or rechargeable 
struments and a pair of binding posts 
an accommodate a fourth. The unique 
ELIANCE arms allow extraordinarily 
asy major instrument positioning. 

novative design allows for easy access. 

Our 5356, AAA-1 stool of the 5300 
eries, completes this exceptional 
io. Deep polyfoam cushioning and 
atented three-way support arm 
ssure comfort through a long 
ay. Ask about new “SENSA® 
OAM” heat and pressure 
ensitive cushioning on 
ELIANCE stools. Seat and 
rm swivel 360°; arm adjusts 
o 11" horizontally and 22" 
ertically for optimum comfort 
Dr any size patient. 

RELIANCE chairs are available 

a variety of enamel colors 


and fabrics; stools, in colored vinyl or 
optional nylon tweed. And all RELIANCE 
equipment is built to last. When you're 
buying equipment, get the best. At the 
right price. RELIANCE products. 

Call your dealer, or write: F. & F. 
Koenigkramer, 96 Caldwell Drive, 
Cincinnati, Ohio 45216. Dept. AJO-5 


BEL se a Ss Dae LS i ps a 


1980 F & F Koenigkramer All rights reserved 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 
TEST. 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R.0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 








RICHMOND EYE AND EAR HOSPITAL 
and the 


DIVISION OF NEURO-OPHTHALMOLOGY, 
MEDICAL COLLEGE OF VIRGINIA 


Present 


CURRENT TRENDS IN OPHTHALMOLOGY 
September 5 and 6, 1980 
Richmond Academy of Medicine * Richmond, Virginia 


PROGRAM DIRECTOR: Thomas P. Stratford, M.D. 


This program will present a balanced program of principles and practices of current clinical diagnostic and therapeutic 
approaches in Retino-choroidal vascular disease, Glaucoma, Pediatric Ophthalmology-Strabismus, Cornea-External 
diseases, and Neuro-Ophthalmology. Each session will be followed by panel discussion with audience participation. 


Approved for 11 hours AMA Category | Credit 
GUEST SPEAKERS 
Thomas D. France, M.D. H. Dunbar Hoskins, M.D. Malcolm L. Mazow, M.D. 
David A. Hiles, M.D. Philip Knapp, M.D. William E. Scott, M.D. 
Robert B. Welch, M.D. 
LOCAL PARTICIPANTS 


Charles J. Blair, M.D. John W. Harbison, M.D. Paul M. Shipkin, M.D. 
James L. Brown, M.D. Walter Mayer, M.D. Thomas P. Stratford, M.D. 
Andrew P. Ferry, M.D. Keith W. McNeer, M.D. Edward A. Waybright, M.D. 
James E. Gillespie, M.D. Paul R. McNeer, M.D. Robert S. Weinberg, M.D. 
R. Kennon Guerry, M.D. John B. Selhorst, M.D. Davis B. Wyatt, M.D. 
REGISTRATION INFORMATION 
Physicians $175.00 Residents and Fellows: $50.00 


For Additional Information Contact Ms. Tricia Stevens, Program Coordinator, 5700 W. Grace St. #109, Richmond, Vir- 
ginia 23226 (804) 282-8707. 






Canon proudly introduces 


The World's First 60 Degree 
Wide Angle Fundus Camera 


THE CANON CF-60Z FLUORESCEIN FUNDUS CAMERA 


, an © 
Sr 


We invite you to see a demonstration of this new, advanced 
technology fundus camera...a camera which offers a full, 60° wide 
angle and outstanding picture clarity for more accurate diagnosis. 


The CF-60Z is manufactured in the Canon tradition of quality. 
We'll show you its many features. 


e Photographs of high resolution and 
good light uniformity. 

e Wide 60° horizontal and 45° ver- 
tical angles. 

èe Zoom magnification from 1.7x to 
5.0x using 35mm film. 

e Precise, split-lines focusing. 

e Special device simplifies precise 
setting of working distance. 


Canon 





CANON U.S.A., INC. OPTICS DIV. 


Head Office: 10 Nevada Dr., Lake Success, LI, NY 11040 516/488-6700 
Chicago Office: 140 Industrial Dr., Elmhurst, IL 60126 312/833-3070 
LA Office: 123 Paularino Ave., E. Costa Mesa, CA 92626 714/979-6000 


CANON B.M. U.K. LTD. 
Industrial Div.: Waddon House, Stafford Rd., Croydon, England 01/680-7700 


CANON AMSTERDAM N.V. 
Industrial Div.: P. O. Box 7970, Amsterdam, Holland AMS/ 44858 


CANON INC. 
53, Imaikami-Machi, Nakaharu-Ku, Kawasaki, 211 Japan 044/733-6111 





Pure Unadulterated Tears 


ytime Lubricant Liquid 


UROCEL—no derivatives 


ethylcellulose 1% 4000 cps sterile) 


ocel gives the feeling of normal eye comfort without the 
of Stinging, irritation or sensitivity reactions inherent in 

se of liquid alcohol derivatives. Because Murocel is 
Iy methylcellulose, not an analog. When it comes to 
pye, a tear should be pure and unadulterated. 


> 


shttime Lubricant Ointment 


OLUBE—no additives 


ite petrolatum and liquid petrolatum sterile) 


ube also gives the feeling of normal eye comfort with- 
he risk of irritation or sensitivity reactions inherent in 
se of ointments containing preservatives or lanolin. 
use Duolube is purely petrolatum, not additive-tainted. 


it comes to the eye, a tear should be pure and 
ulterated. 


eate the natural fluid environment 
the moisture-deficient eye 
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DA-LAUR'S 
ENERGY CONSERVATION 
PROGRAM 


The energy you'll conserve is your own. And 


all the programming you'll need is in this beau- 
tiful Omnibus Examining Center by Da-Laur. 


It's a modular control console combining qual- 


ity electricals, finest woodworking craftsman- 


ship and years of refinement developed by 
practicing eye specialists. 


It will prevent loss of time and wasted motion, 
because you sit in one spot and operate every- 
thing . . . room lights, instruments and testing 
devices... by remote controls right at your 


fingertips . . . built-in foot control switch for 





Designed by ophthalmologists for ophthalmologists. 


dalaur 
Ww 


slit lamp and room lights. 


You can even turn room lights off and fixa- 
tion lights on by simply lifting your ophthalmo- 
scope. 


Da-Laur will design an Examining Center to 
your personal working requirements. In addi- 
tion to the base unit with writing slide, six 
always-accessible drawers and illuminated trial 
lenses... you can have just about any com- 
bination of features you want. Desk extension 
and case to protect your instruments are but 
two of the options. 





Write or call today, and we'll show you 
the way to conserve time, motion and energy. 


DA-LAUR INCORPORATED 
Dept. J, 140 Crescent Road 
Needham Heights, Mass. 02194 
(617) 444-3690 


PLANNED EXTRACAPSULAR CATARACT EXTRACTION 
and 


INTRAOCULAR LENS IMPLANTATION WORKSHOP 
June 13 and 14, 1980 


and 
September 25 and 26, 1980 


Twelve Oaks Hospital 
Houston, Texas 


Faculty: 


Fernando Azevedo, M.D. Guy E. Knolle, Jr. M.D. 
William M. Aden, M.D. Henry Mitchell 

Jared M. Emery, M.D. John H. Sheets, M.D. 
Johnny Justice, FO.PS. Lee Stallings, R.N. 
Charles D. Kelman, M.D. Lawrence A. Wright, M.D. 


Intraocular lenses have become an increasingly attractive alternative means of optical correction 
for the patient requiring cataract surgery. Planned Extracapsular Cataract Extraction is acontrolled 
technique for the performance of cataract surgery and ideally prepares the eye for intraocular lens 
implantation. Therefore, the goal of this workshop is to teach the ophthalmic micro-surgeon ex- 
tracapsular surgery combined with intraocular lens implantation. 


As an organization accredited for continuing medical education, Baylor College of Medicine desig- 
nates this continuing medical activity as meeting the criteria for 16 credit hours in Category | of the 
Physician's Recognition Award of the American Medical Association. 


FOR REGISTRATION INFORMATION CONTACT: 


Pamela H. Britain 
c/o Guy E. Knolle, Jr., M.D. 
4126 S.W. Freeway #1700 
Houston, Texas 77027 
(713) 621-3771 


OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE 


Sponsored By 
The Department of Ophthalmology 
The University of Texas 
Health Science Center at Houston 
The Medical School 


Course Director 
Jack T. Holladay, M.D. 


The Ophthalmology Board and Clinical Review Course, an intensive one week course 
intended to prepare practicing ophthalmologists and recent graduates of residency 
programs for the OKAP and American Board of Ophthalmology Examinations, will 
begin at 7:30 a.m. on Monday, November 17th and continue thru Saturday, November 
22, 1980. 


TUITION including lunch: $500.00 
For more information contact: 


Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 
Houston, Texas 77030 


Phone: (713) 797-1777 








Cortisporin® Ophthalmic Suspension 


ile 
your eye 


only! 


Cortisporin® Ophthalmic Ointment 


(Sterile) 











4 





O Because of your specialized knowled: 
and training, we believe that only yı 
should prescribe the Cortisporin® ophth 
mic products—and that’s why they are pi 
moted only to ophthalmologists. 

O For your patients the Cortisporin ophth 
mic products provide a wide therapeut 
spectrum. The antibacterials act togett 
against susceptible bacterial pathogens co 
monly involved in the ophthalmic infectic 
accessible to topical therapy* The hydroc 
tisone component gently and rapidly reliev 
signs and symptoms of inflammation a 
inhibits corneal neovascularization. 

O Economical, too, with the two ster 
forms providing convenient day and nic 
coverage at lower cost than most oth 
major brands of similar activity. 


Cortisporin’ Ophthalmic 
Suspension Sterile 
(Polymyxin B— Neomycin— Hydrocortisone) 


Each cc. contains: Aerosporin® brand Polymyxin B Sulfi 
10,000 Units; neomycin sulfate (equivalent to 3.5 1 
neomycin base), 5 mg.; hydrocortisone, 10 mg. (1 
thimerosal (preservative), 0.001%. 

The vehicle contains the inactive ingredients cetyl alco 
glyceryl monostearate, liquid petrolatum, polyoxy! 40 steal 
propylene glycol and purified water. 


Cortisporin® Ophthalmic 
Ointment Sterile 
(Polymyxin B—Bacitracin—Neomycin—Hydrocortis 


Each gram contains: Aerosporin® brand Polymyxin B Sul 
5,000 Units; zinc bacitracin 400 Units; neomycin sulfate 5 
(equivalent to 3.5 mg neomycin base); hydrocortisone 10 
(1%); special white petrolatum qs. 












*INDICATIONS: Based on a review of these drugs by the National Academ) 
Sciences — National Research Council and/or other information, FDA has clé 
fied the indications as follows 

“Possibly” effective: For the treatment of nonpurulent bacterial infection 
the eye due to organisms sensitive to the antibiotic ingredients of the drugs 
when the anti-inflammatory action of the hydrocortisone is indicated as int 
purulent bacterial, allergic, vernal and phlyctenular conjunctivitis, nonpuru 
blepharitis; interstitial, sclerosing, postoperative or acne rosacea keratitis; su 
ficial chemical and thermal burns of the cornea. 

Final classification of the less-than-effective indications requires further in 
tigation 


CONTRAINDICATIONS: These products are contraindicated in acute purulen 
junctivitis and blepharitis; tuberculous, fungal or viral lesions of the skin c 
including herpes simplex, dendritic keratitis, vaccinia or varicella; and conditic 
volving the posterior segment of the eye. They are also contraindicated in thos 
viduals who have shown hypersensitivity to any of their components 


PRECAUTIONS: Extended ophthalmic use of topical steroid therapy may re 
glaucoma with possible damage of the optic nerves, posterior subcapsular ci 
formation, or may aid in the establishment of secondary ocular infection: 
fungi or viruses liberated from ocular tissues. It is advisable that intraocula 
sure be checked frequently. In those diseases causing thinning of the cornea, 
ration has been known to occur with the use of topical steroids. As wi 
antibiotic preparation, prolonged use may result in the overgrowth of nonsusc 
organisms, including fungi. Appropriate measures should be taken if this occu 


ADVERSE REACTIONS: Articles in the current medical literature indicate an in 
in the prevalence of persons allergic to neomycin. The possibility of such a re 
should be borne in mind. 


Complete literature available on request from Professional Services Dept. PML 


/ Burroughs Wellcome Co. 


~DR Eg 


Research Triangle Park 
North Carolina 27709 
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1980 OCUTOME®/FRAGMATOME™ WORKSHOP SCHEDULE 






These workshops offer the discerning Ophthalmic Surgeon comprehensive didactic sessions and practical lab experi- 
ence in the use of the OCUTOME/FRAGMATOME System. For further information on a specific workshop, please 
contact the Workshop Coordinator in charge. All workshops have limited registration. 











Workshop 
Dates Locations Director Coordinator 


Feb. 1-2 Tulane Medical School James Diamond, MD Mr. Joe DiAngelo 
New Orleans, LA (504) 388-5466 
Feb. 15-16 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 
April 25-26 University of North Carolina David Eifrig, MD Betty Neilson 
Chapel Hill, NC (919) 966-4161 
May 8-10 University of Texas Medical School David Hunter, MD Marilyn Rennels 
San Antonio, TX (512) 691-6295 
June 4-5 Medical College of Wisconsin Travis Meredith, MD Catherine Willman 
Milwaukee, Trexler Topping, MD (414) 257-5110 
June 12-13 
(202) 625-2306 
(10:00am—6:00pm) 
July 11-12 St. Lukes Hospital L.J. Singerman, MD Molly Moidell 
Cleveland, O Howard Kohn, MD (216) 421-1213 
July 25-26 Ingalls Memorial Hospital David H. Orth, MD Sue TE 
Harvey, IL (Chicago area) (312) 596-8710 
Aug. 21-22 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 
Sept. 12-13 Abbott-Northwestern Hospital Donald P. LeWin, MD eig Peterson 
Minneapolis, MN (612) 874-5212 


Oct. 2-3 y Sm Holiday Inn Alexander J. Brucker, MD Donna Wengert 
Philadelphia, PA (215) 662-86 
(Sponsored by: Scheie Eye Inst.) 


Oct. 24-25 St. Louis Eye Hospital Anwar Shah, MD Patricia Pierce 
St. Louis, MO (314) 644-6800 
Dec. 4-5 Englewood Hospital Richard M. Klein, MD Patricia James 
Englewood, NJ (New York City area) Robert L. Bergen, MD (201) 837-7300 


*A CooperVision Product 
Manufactured by COOPER MEDICAL DEVICES CORP. 
600 McCormick Street, San Leandro, CA 94577. 

Phone toll free in the U.S.A., (800) 227-0591; 

in California, (415) 568-6800. 































































Georgetown University Leonard Parver, MD Chris Bolton 


Washington, D.C. 



































































































possible re 


the best possible 


Slit Lamp... 


the SL900° 


When it comes to providing the best possible 
patient care, the real thing is needed, the 
best possible Slit Lamp... the SL-900® by 
Haag-Streit. To experience optical resolution 
as it really should be... to observe details 
with the truly finest slit system... and to arri- 
ve at an unquestionably assured diagnosis, 
rely on the original. The finest skills can only 
be excercised with the finest instruments. 
Such instruments cost more because they do 
more. Over 10,000 U.S. Haag-Streit SL-900® 
users know what this means. If you don’t, 
move up now to the original. Contact us for 
full details on the SL-900® and a free copy of 
Haag-Streit’s book, «On Slit Lamp Microsco- 
py», or get in touch with your local Haag- 
Streit distributor. 














Haag-Streit Service, Inc. 

Subsidiary of Haag-Streit AG., Berne, Switzerland 
6 Industrial Park, Waldwick, New Jersey 07463 
(201) 445-1110 


Vieasurements, 
not estimates 
of IOL power 


The DBR-300 brings extreme precision to intraocular 
NS power determinations. Accuracy to within a quarter of 
diopter has been proven in clinical use for over 4 years. 
nd maximum performance is maintained even in cases of 
ense, mature cataracts. 


Axial length measurements are digitally displayed along 
ith the A-scan trace, and the probe mounting design 
\inimizes globe distortion and patient discomfort. The 
sult: rapid, simple examinations conducted in minutes. 
asy documentation, and maximum performance. The 
igital Biometric Ruler Model DBR-300 is as easy to oper- 
te as an applanation tonometer. Full A-mode diagnostic 
apabilities also permit detection and diagnosis of ocular 
nd orbital pathology. 


The instrument's modular construction allows rapid 
2rvice and economical upgrading to add future develop- 
ients. The clinically proven Ocuscan-400 real-time, A 
nd B-mode, contact scanner can be added through modi- 
cation of one module, at considerable savings. 


Accurate. Reliable. Clincally proven. The DBR-300 
ives you the data needed to minimize dioptric errors. 
onometrics also provides the most advanced system for 
JL calculations: the Binkhorst module for easy use in the 
xas Instruments TI-58/59 printing calculators. 


And the DBR-300 is fully backed by the technical 
srvices and assistance of Sonometrics, the first and 
\ost advanced company in ophthalmic ultrasound. Call 
\ll-free (800) 223-0412 or mail the coupon at right for 
dditional details. 








DBR-300/Sonometrics Systems, Inc. 
16 West 61st Street. New York, New York 10023 
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DBR-300 
DIGITAL BIOMETRIC RULER 


SONOMETRICS 
SYSTEMS, INC zizo 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients to 














Í. A better quality of life 
for many patientis... 


Patients on TIMOPTIC® (Timolo!l Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness* 
TIMOPTIC is cantraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported. 
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Tim } phic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 





27.3 (Untreated) 


18.9 





2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP * 

e TIMOPTIC reduced IOP in 3 out of 4 patients* 


Based on controlled multiclinic studies, evaluating over 1000 patients 


For a brief summary of Prescribing Information, 
please see following page. Copynght © 1979 by Merck & Co.. Inc 
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NOW AVAILABLE 
NEW 
10-ml OCUMETER® 

-/ 





(TIMOLOL MALEATE |MSD) 
OPHTHALMIC SOLUTION 


a beta-adrenergic blocking agent 
in ophthalmic solution 


a significant advance for the reduction of IOP in 
e chronic open-angle glaucoma 

e aphakic glaucoma 

e some patients with secondary glaucoma 


e patients with elevated intraocular pressure 
at sufficient risk to require lowering of the 
ocular pressure 


è some patients who respond inadequately to 
multiple antiglaucoma drug therapy 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in 
each eye twice a day. 


How to transfer from current therapy to TIMOPTIC: 
1. On the first day: continue with the agent(s) already 
being used and addone drop 0.25% TIMOPTIC in each 
eye b.i.d. 


2. On the second day: discontinue the previously used 
agent(s) and continue with TIMOPTIC in each eye b i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by 
changing to one drop 0.5% TIMOPTIC twice a day in 
each eye. Dosages above one drop of 0.5% TIMOPTIC 
twice a day generally have not been shown to produce 
further reduction of IOP If the intraocular pressure 
is maintained at satisfactory levels, the dosage schedule 
may be changed to one drop once a day in each eye. 
Because of diurnal variations in intraocular pressure, 
satisfactory response to the once-a-day dose is 
best determined by measuring the intraocular pressure 
at different times during the day. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. 





contraindicated in patients who are hypersensitive to 
any component of this product. 

PRECAUTIONS: Should be used with caution in 
patients with known contraindications to systemic use 
of beta-adrenergic receptor blocking agents. These 
include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
use with adrenergic-augmenting psychotropic drugs. 
In patients with a history of severe cardiac disease, 
pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
orally and who are given TIMOPTIC should be 
observed for a potential additive effect either on the 
intraocular pressure or on the known systemic effects 
of beta blockade. 

Sufficient clinical data have not been obtained to 
show safety or efficacy in narrow-angle or 
angle-closure glaucoma. 

Pregnancy: TIMOPTIC has not been studied in 
human pregnancy. The use of TIMOPTIC in pregnant 
women requires that the anticipated benefit be 
weighed against possible hazards. 

Use in Children: Since clinical studies in children have 
not been done, TIMOPTIC is not recommended for 
use in children at this time. 

ADVERSE REACTIONS: in clinical trials of up to 
three years duration prior to release in 1978, signs and 
symptoms of mild ocular irritation were reported 
occasionally. Local hypersensitivity reactions, including 
localized and generalized rash, have occurred rarely. 

Slight reduction of the resting heart rate (mean 
reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
of acute bronchospasm have been reported in patients 
with bronchospastic disease (see PRECAUTIONS). 
Note: TIMOPTIC has been used in patients with 
glaucoma wearing conventional (PMMA) hard 
contact lenses, and has generally been well tolerated. 
TIMOPTIC has not been studied in patients wearing 
lenses made with materials other than PMMA. 


HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% 


and TIMOPTIC Ophthalmic Solution, 0.5%. Both are 
available in 5-ml and 10-ml plastic OCUMETER® 
Ophthalmic Dispensers with a controlled drop tip 
580 (DC 7046009) 


M S D For more detailed information, 
-s consult your MSD representative and 


the full Prescribing Information. 
Merck Sharp & Dohme, Division of 
Merck & Co., INC., West Point, Pa. 19486 
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CONTENT SOFT LENS 
MEANS GREATER PATIENT 
ACCEPTANCE FOR YOU. 


The two most 

important prop 

erties of a con 

tact lens have 

now been inte- 

grated into one 
lens design—the 
thin, 55% water content 
HYDROCURVE 11-55 Con- 
tact Lens. This new, 
synergistic concept of a 
thin, high-water content 
lens combines the prac 
ticality of increased oxy- 
gen transmissibility with 
the reality of patient 
comfort. 


Greatest oxygen trans- 
missibility. With a center 
thickness of only .05 mm, 
the new 55% water con 
tent HYDROCURVE II Con 
tact Lens transmits more 
oxygen than any other 
daily wear soft contact 
lens. The average thick- 
ness of a -3.00 D lens 
across the optical zone 
is only .08 mm, so that 
even at its thickest point 
the lens facilitates 
oxygen transport. 


HYDROCURVE II is a registered trademark of Soft Lenses. Inc.. San Diego. California 


OH 


Engineered for fitting 
ease. The 14.0 mm 
diameter 8.5 mrn base 
curve lens provides 
excellent centration for 
practically all corneal 
sizes and topographies 
Only a small trial set is 
needed for diagnostic 
efficiency and a small 
fitting set will give you 
SAME DAY dispensing 
capability for most 
myopes. 


SOFT LENSES, INC. 


Y OF CONTINUOUS CURVE CONTACT LENSES. INC 


8006 ENGINEER ROAD, SAN DIEGO. CALIFORNIA 92111 


(800) 854-2790. IN 


CALIFORNIA (800) 542-6000. (714) 277-9873 


Compatible with cor- 
neal metabolism. The 
55% water content lens 
complements the natural 
corneal environment. 


Ease of handling. The 
14.0 mm diameter lends 
dimensional stability to 
the thin lens profile so 
lens handling is simpli 
fied. Chemical disinfec 
tion is recommended to 
prolong the useful life of 
the lens. 








effectively cover syans 
the spectrum of vemen <= 


superficial external seres 
ocular infections 


with 


NEOSPORIN 
Ophthalmic 


Solution Sterile 
(Polymyxin B- | / 
Neomycin-Gramicidin) 





an ointment rr 


= — Pseudomonas 


———" Haemophilus 





= — ~ z= = Klebsiella 
—— = Aerobacter 


= — Escherichia 

— Proteus 
Corynebacteriur 
Staphylococcus 
~ Streptococcus 


Pneumococcus 


NEOSPORIN 


Ophthalmic 


Ointment Sterile 
(Polymyxin B- 


Bacitracin-Neomycin, 





Ki 


/ Burroughs Wellcome Ca 
/ Research Triangle Park 
/ North Carolina 27709 


See adjacent page tor brief prescribing intormation 
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NEOSPORIN 
Ophthalmic 


Solution Sterile 
(Polymyxin B- 
Neomycin-Gramicidin) 


Each cc contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; neomycin sulfate 2.5 mg 
(equivalent to 1.75 mg neomycin 
base); gramicidin 0.025 mg. Vehicle 
contains alcohol 0.5%, thimerosal 
(preservative) 0.001% and the in- 
active ingredients propylene glycol, 
polyoxyethylene polyoxypropylene 
compound, sodium chloride and 
purified water. 


NEOSPORIN 





Ophthalmic 


Ointment Sterile 
(Polymyxin B- 
Bacitracin-Neomycin) 


Each gram contains: Aerosporin® 
brand Polymyxin B Sulfate 5,000 
Units; zinc bacitracin 400 Units; 
neomycin sulfate 5 mg (equivalent 
to 3.5 mg neomycin base); special 
white petrolatum qs. 

Brief Disclosure below applies to 
the solution and ointment. 
INDICATIONS: For the short-term 
treatment of superficial external 
ocular infections caused by organ- 
isms susceptible to one or more of 
the antibiotics contained therein. 


CONTRAINDICATIONS: 
Contraindicated in those persons 
who have shown sensitivity to any 
of the components. 


WARNINGS: 

Prolonged use may result in over- 
growth of nonsusceptible organ- 
isms. Ophthalmic Ointment may 
retard corneal healing. 


PRECAUTIONS: 

Culture and susceptibility testing 
should be performed during treat- 
ment. 

Allergic cross-reactions may 
occur which could prevent the use 
of any or all of the following anti- 
biotics for the treatment of future 
infections: kanamycin, paromo- 
mycin, streptomycin, and possibly 
gentamicin. 


ADVERSE REACTIONS: 

Neomycin is a not uncommon 
cutaneous sensitizer. Articles in the 
current literature indicate an in-. 
crease in the prevalence of persons 
allergic to neomycin. Complete 
literature available on request from 
Professional Services Dept. PML. 


A = / Research Triangle Park 
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Please change my address, effective 
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Permalens® Contact Lenses: not just 
extended wear of a lens, but a lens 
designed specifically for extended 
wear. 

That's why Permalens® Contact 
Lenses are rapidly changing the field 
of vision correction. Now your aphakic 
patients can again experience 
near-normal vision from the moment 
they wake up in the moming. Without 
the bother of daily insertion and 
removal. 

And because of their advanced 
design, Permalens® Contact Lenses 
exhibit a physiological response 
comparable to daily-wear soft 
lenses. Even though your patients 
wear them 24 hours a day, for weeks 
at a time. The long-term acceptance 
of Permalens® Contact Lenses has 
been proven through extensive 
clinical trials. 

This response is partly due to the 
Permalens® material, perfilcon A, 
which combines high water content, 
high oxygen permeability, and 
dimensional stability. These properties 
were designed into the lens to facil- 
itate oxygen transfer directly through 
the lens, so the comea can receive 
an oxygen supply adequate to main- 
tain itself in a healthy state. 

These properties also make 
Permalens® Contact Lenses more 
supple, and therefore comfortable 
on the patient's eyes. Patients have 


reported, in fact, they're the next best 
thing to wearing no lens at all. 

Easy to fit, Permalens® Contact 
Lenses are available in a range of 
powers from +11.00 to +17.00 
diopters. And with just four param- 
eters, the lens fits most comeal sizes 
and curvatures, 

Maintenance, too, is uncompli- 
cated. Since Permalens® Contact 
Lenses usually need only be removed 
once a month, cleaning and disin- 
fection are simplified. The preferred 
regimen is Preflex®/Flexsol®/Normol® 
(Thermal regimens can also be 
used.) For re-hydration during lens 
wear, Clérz® or Adapettes® eye drops 
are available. 

Patient comfort and convenience 
...Clinically proven safety... easy 
fitting... simple maintenance. Good 
reasons why thousands of patients 
and practitioners alike have 
accepted Permalens® as the 
extended-wear lens. 


Mermalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 


For full prescribing information, see next page 








Now available nation-wide. For 
details, contact your representative 
or call: 


@oper 


Cooper Laboratories, Inc. 
Permalens Division 

265 N. Whisman Road 

Mountain View, California 94043 
(800) 227-8170 

In California: (445) 968-1630 

or (800) 982-5832 


© 1980. Cooper Laboratories, Inc 
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Permalens 
(perfilcon A) 


Hydrophilic Contact Lens 
For Extended Wear 
Post-Cataract (Aphakic) Use 





DESCRIPTION 


The Permaiens® (perfilicon A) Hydrophilic Contact Lens is a 
hemispherical shell which covers the cornea and may cover a 
portion of the adjacent sclera. The lens material, perfiicon A, 

is a terpolymer of 2-hydroxyethy!| methacrylate, N-vinyl-2-pyr- 
rolidone, and methacrylic acid, with ethyleneglycol dimethacrylate 
as a crosslinking agent. The hydrated lens consists of 29% 
perfiicon A and 71% water by weight. The gas permeability of 
Permalens® Hydrophilic Contact Lenses, using the Fatt method! 
has pean determined to be: 42.0 x 10°"! cm?+*mi O2/seceml*mm Hg 
at 36°C. 


ACTIONS 


When placed on the human cornea, the hydrated Permalens* 
Hydrophilic Contact Lens acts as a refracting medium to compen- 
sate spherical ametropias. 


INDICATIONS AND USAGE 


Aphakia 
Permalens® (perfilcon A) Hydrophilic Contact Lenses are 
indicated for extended-wear aphakic vision correction in persons 
with non-diseased eyes. 
Note: Supplemental spectacles may be required, in some 
conditions, to provide near vision or to compensate for 
uncorrected refractive astigmatism. 


CONTRAINDICATIONS 


Permalens* Hydrophilic Contact Lenses are contraindicated by 
the presence of any of the following conditions 


1. Acute and subacute inflammations of the anterior segment 
of the eye 

2. Any eye disease which affects the cornea or conjunctiva. 
3. Insufficiency of lacrimal secretion. 

4. Corneal hypoesthesia. 

5. Any systemic disease which may affect the eye or be 
exaggerated by wearing contact lenses. 


WARNINGS 


Abrasions and Infections 

If a lens becomes less comfortable than it was when it was first 
placed on the wearers cornea, the lens should be removed and 
inspected for the presence of a foreign body, lens coating, 
deposits, or lens damage. If examination of the patients eye 
reveals any eye abrasion, ulceration, irritation or infection, or any 
other abnormal eye condition is observed concurrently with lens 
wear, — should be removed immediately and a physician 
consulted. 


Patients should not be fitted with Permalens* (perfilcon A) 
Hydrophilic Contact Lenses during the post-operative period until, 
in the opinion of the surgeon, the eye has healed completely. 


Medications and Eye Drops 

Permalens* Hydrophilic Contact Lenses must be stored in an 
appropriate solution when off the eyes. The solution used is 
dependent on the system selected for disinfection. When the 
lenses are disinfected with the thermal disinfection system, they 
may be stored in PERMASOL” Rinsing and Storage Solution 
(sterile buffered balanced salt solution preserved with edetate 
disodium 0.1% and thimerosal 0.001%) or BOILNSOAK® Sterile 


Saline Solution (sterile buffered isotonic solution containing boric 
acid, sodium borate, sodium chloride 0.7%, preserved with 
Thimerosal (Lilly) 0.001% and edetate disodium 0.1%). When 
lenses are disinfected with the chemical disinfection system, they 
may be stored in FLEXSOL® Sterile Disinfection and Storage 
Solution (sterile buffered isotonic solution of sodium chloride, 
sodium borate, boric acid, polyvinylpyrrolidone, polyoxyethylene 
and polyoxypropylene, preserved with Thimerosal (Lilly) 0.001%, 
chlorhexidine 0.005% and edetate disodium 0.1%). 


Only the above solutions and the following may be used with 
Permalens* Hydrophilic Contact Lenses: 


1. PREFLEX® Sterile Cleaning Solution (sterile solution of a 
nonionic cleaner preserved with Thimerosal (Lilly) 0.004% and 
edetate disodium 0.2%). 

2. NORMOL? Sterile Rinsing Solution (sterile buffered isotonic 
aqueous solution of sodium chioride, sodium borate and boric 
acid, preserved with Thimerosal (Lilly) 0.001%, edetate disodium 
0.1% and chlorhexidine 0.005%). 

3. CLERZ®* Lubricating and Rewetting Eye Drops (sterile 
solution preserved with edetate disodium 0.1% and Thimerosal 
(Lilly) 0.001%). 

4. ADAPETTES?® Sterile Lubricating Solution (buffered isotonic 
aqueous solution containing Adsorbobase" (polyvinylpyr- 
rolidone with other water-soluble polymers), Thimerosal (Lilly) 
0.004%, and edetate disodium 0.1%). 


No conventional (hard) contact lens solution should be used 
Only those solutions specifically recommended by your eye-care 
practitioner should be used during wear. 


WEARING RESTRICTIONS 


Permalens* (perfiicon A) Hydrophilic Contact Lenses should not 
be worn while swimming or in the presence of noxious or irritating 
vapors 


Lens-Care Regimen 

Patients must adhere to the recommended lens-care regimen 
(e) ® Hydrophilic Contact Lenses. Failure to follow this 
procedure may result in the development of serious ocular 
infections which might result in corneal ulcers. 


PRECAUTIONS 


Storage 
Permalens* Hydrophilic Contact Lenses must be stored in the 
appropriate storage solution: PERMASOL” Rinsing and Storage 
Solution, BOILNSOAK® Sterile Saline Solution, or FLEXSOL" 
Sterile Disinfection and Storage Solution, depending on disinfect- 
ing methods used. If left exposed to air, the lenses will dehydrate, 
become brittle and break readily. If a lens dehydrates, it should 
be soaked in one of the following until it returns to a hydrated 
(soft) pliable state: 

1. PERMASOL" Rinsing and Storage Solution 

2. BOILNSOAK® Sterile Saline Solution 

3. FLEXSOL*® Sterile Disinfection and Storage Solution 


PERMA-case™ Contact Lens Storage and Carrying Case should 
be used for storing lenses. 


Hygiene 

Hands must be washed and rinsed thoroughly, and dried before 
handling the lenses. Cosmetics, lotions, soaps and creams must 
not come in contact with the lenses since eye irritation may 
result. If hair spray is used while the lenses are being worn, the 
eyes must be kept closed until the spray has settled. 


Cleaning and Disinfecting 
Prior to wearing, Permalens* (perfilcon A) Hydrophilic Contact 
Lenses must be both cleaned and disinfected. 


Cleaning: Monthly removal for cleaning is recommended. 
However, at the discretion of the eye-care practitioner, the lenses 
may be removed at a frequency adjusted to the needs of each 
patient. Each time the lenses are removed from the wearers eyes, 
both surfaces of the lenses must be cleaned using several drops 
of PREFLEX® Sterile Cleaning Solution. Between regular 

cleaning periods, CLERZ® Lubricating and Rewetting Eye Drops 
or ADA ES*® Sterile Lubricating Solution may be used to 
maintain lens hydration while being worn. 


Routine Thermal Disinfection Method: Permalens*® Hydrophilic 
Contact Lenses may be effectively disinfected using a low-heat 
disinfecting unit approved for use with hydrophilic contact lenses 
After cleaning with PREFLEX® Sterile Cleaning Solution, rinse 
lenses with PERMASOL” Rinsing and Storage Solution or 
BOILnSOAK® Sterile Saline Solution, and disinfect ina RINCON* 
low-heat Thermal Disinfection Unit or other a ed unit. The 
lens storage containers must be emptied and filled with fresh 
PERMASOL™ Rinsing and Storage Solution or BOILNSOAK* 
Sterile Saline Solution just prior to disinfecting the lenses. 


Alternate Thermal Disinfection Method: If a thermal unit is not 
available, the following disinfecting system can be used 
temporarily. After cleaning the lenses according to instructions, 
fill each chamber of the PERMA-case™ with PERMASOL™ or 
BOILNSOAK® Bring a pan of water to a rolling boil. Remove the 
pan from heat. Place the sealed carrying case into hot water and 
allow to cool. When the water is cool, lenses have been disinfected. 


NOTE: USE OF THE RINCON* THERMAL DISINFECTION 
UNIT SHOULD BE RESUMED AS SOON AS POSSIBLE. 


Chemical Disinfection Method: Disinfection with PREFLEX* 
Sterile Cleaning Solution, FLEXSOL® Sterile Disinfection and 
Storage Solution and NORMOL* Sterile Rinsing Solution has 
been shown to be an effective disinfection system. Following 
each removal, Permalens® Hydrophilic Contact Lenses must be 
cleaned with PREFLEX® Sterile Cleaning Solution and rinsed 
with NORMOL* Sterile Rinsing Solution. Each time the lens is 
stored, the PERMA-case™ Contact Lens Storage and Carrying 
Case must be emptied and refilled with fresh FLEXSOL* Sterile 
Disinfection and Storage Solution. Fresh FLEXSOL* Sterile 
Disinfection and Storage Solution must also be used when 
disinfecting a lens. 


WARNING: FLEXSOL* STERILE DISINFECTION AND 
STORAGE SOLUTION SHOULD NEVER BE USED WIT 


LENS EJECTION 


Occasionally, a lens may become partially dehydrated du: 
sleep. This may result in the lens being dislodged from th 
lid action or rubbing the eyelids. Dislodged or routinely re 
lenses should be thoroughly rehydrated in one of the folk 
solutions: 


1. PERMASOL™ Rinsing and Storage Solution 
2. NORMOL* Sterile Rinsing Solution 
3. BOILNSOAK* Sterile Saline Solution 


After the lens returns to a soft, supple state it should be cl 
and disinfected prior to replacement on the eye. 


ADVERSE REACTIONS 


Serious corneal damage may result from wearing lenses ' 
have been soaked in conventional hard contact lens solu! 
Eye irritation may occur within a short time after putting o 
stored in a solution of improper pH or tonicity. Removal o 
lens will relieve the irritation. 


Excessive tearing or redness, unusual eye secretions, re 
visual acuity, and photophobia are not normal; if these syr 
occur, the patient should be examined by an eye-care pré 
to determine the cause. 


DOSAGE AND ADMINISTRATION 


Fitting 

Conventional methods of fitting contact lenses do not apy 
Permalens* (perfiicon A) Hydrophilic Contact Lenses. Fo 
detailed description of the fitting technique, refer to the P 
lens* Hydrophilic Contact Lens Professional Fitting Guid 
copies of which are available from Cooper Laboratories, | 
N.Whisman Road, Mountain View, California 94043. 


WEARING SCHEDULE 


Permalens* Hydrophilic Contact Lenses are indicated for 
extended-wear (24-hour) use, without a gradual daily incr 
wearing time required. Cleaning is recommended at mon 
intervals. However, at the discretion of the eye-care prac’ 
the lenses may be removed at a frequency adjusted to th: 
of each patient. 


Lens Care and Handling 

Care must be taken on the initial visit to ensure that the pi 
is supplied with all necessary accessory products and full 
stands all care and handling instructions for the lenses. R 
post-fitting visits are necessary to assure patient health ai 
compliance with instructions. 


HOW SUPPLIED 

Each lens is supplied sterile in a sealed glass vial contain 
a buffered isotonic salt solution. The vial is marked with tt 
dioptric power, base curve, diameter, lot number, and exp 
date of the lens. 


Accessories 
Patient Care Kit Cat. 
Wearers Manual Cat. 
PERMA-case”™ Contact Lens Storage 

and Carrying Case Cat. 
FLEXSOL* Sterile Disinfection and 

Storage Solution* Cat. 
NORMOL!* Sterile, Rinsing Solution* Cat. 
PREFLEX® Sterile Cleaning Solution’ Cat. 


CLERZ* Lubricating and Rewetting 


Eye Drops Cat. 
PERMASOL”™ Rinsing and Storage 

Solution Cat. 
RINCON® Thermal Disinfection Unit** Cat. 
BOILnNSOAK® Sterile Saline Solution* Cat. 
ADAPETTES* Sterile Lubricating 

Solution Cat 


CAUTION: Federal Law Prohibits Dispensing Without 
Prescription 


‘Fatt |. Morris JA: A survey of gas-permeable contact lenses 
The Optician: 27-36 (November 4, 1977) 


*A product of Burton, Parsons & Company, Inc 
**A product of Rincon Industries, Inc 


Goper 


Cooper Laboratories, Inc. 
Permalens Division 

265 N. Whisman Road 

Mountain View, California 94043 
(800) 227-8170 

In California: (415) 968-1630 

or (800) 982-5832 





FROM EARLY DETECTION, TO EXACT DEFINITION, 


COHERENT ISTHERE. 


OCUPLOT™ AUTOMATIC 
VISUAL FIELD SCREENER. 


No vision care specialist should 
be without the Coherent Ocuplot 
Automatic Visual Field Screener. 
Ease of operation, unsur- 
passed reliability, and state-of- 
the-art electronics, make early 
detection of eye disorders 

an integral part of your practice. 
Features: 

O Inexpensive— Cost-effective 
vision care. O Exclusive Color- 
Fix™ System with LED Fixa- 
tion Monitor—Quiet, simple, 
effective. O Positive Display— 
Errors are all but eliminated. 

O LED’s— Consistent, silent, 
flexible, and maintenance-free. 
0127 Targets—The highest 
test density. O Automatic Retest 
—To make sure the results are 
right. O Arhythmic Presenta- 
tion—To eliminate false re- 
sponses. O Affordable—Within 
the budget of every vision care 
specialist. O Coherent Sup- 


im annin 


product, high technology medical 
corporation can provide. 


COHERENT PERIMETRON™ 
AUTOMATIC PROJECTION 
PERIMETER. 

Perimetron provides you with 
the exact definition you need for 
controlled therapy. And, in 
addition to being the only static 
and kinetic autoperimeter on 
the market today, it offers you 
unsurpassed consistency and 
accuracy. Features: 

O Ease of Operation—De- 
signed to be used by an unskilled 
technician. O Consistently 
Accurate— Computer con- 
trolled chart recorder eliminates 
operator bias. O Versatile— 
Programmed to complete a 
variety of eye disorder examin- 
ations. O Fast—Time limitations 
no longer stand in your way. 

O Quiet—Perimetron’s elec- 
tronics are completely silent to 
assure accurate responses. 

O Backed by Coherent Support 


l lanamsianllianN in tan marlsntninanan 


COHERENT IS A COMPANY 
THAT UNDERSTANDS 
YOUR NEEDS. 


The Ocuplot Automatic Visual 
Field Screener and the Perime- 
tron Automatic Projection 
Perimeter are just two of many 
Coherent products specifically 
designed for the eye care 
specialist. Each has the ability 
to raise the level of care you 
give your patients and is 
supported through Coherent's 
worldwide sales and service 
network. For more information 
and details on all of our 
products, call Coherent toll-free: 
800/227-1914. In California, 
Alaska and Hawaii, call collect: 
415/858-2250. 


€ COHERENT 


Applying Advanced Technology to Medicin 


Coherent Medical Division 
3270 West Bayshore Road 
Palo Alto, California 94303 
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New patient (has High astigmat, Aphakia; 12 weeks' 

never worn lenses), cylindrical cornea, post-op, K = 43.50/ 

K = 42.00/42.50, K = 42.00/47.00, 43.00, +15.00 D 
3.00 D. 4.00 D 


Soft lens with 
protein/mineral 
build-up, edge flutin 
patient complains 
of poor vision 
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On any patient needing a rigid lens. 


Patients who have never worn lenses... patients who are tolerating 
compromised vision or annoying discomfort with their current lenses... highly 
astigmatic patients...aphakic patients... outright hard or soft lens failures... 

all are ideal candidates for POLYCON lenses. 
POLYCON lenses add the important benefits of oxygen permeability to the 
desirable characteristics of PMMA lenses, to provide crisp, clear vision and 
avoid many of the problems associated with lens wear, particularly those due 
to corneal edema such as spectacle blur, limited hours of wear and discomfort. 


That's because POLYCON lenses are made from a material specifically 
designed for contact lenses which contains silicone and methyl methacrylate, 
producing a lens that is thin, stable, durable and wettable ...a lens with 
excellent optics which also provides oxygen transmission, virtually 
eliminating corneal edema. !2.3 
So you no longer have to choose between clear vision and clear corneas. 
Join the growing number of practitioners who are choosing 
POLYCON lenses, and offer [as | | 
your patients both. d SYNTEX | 


SYNTEX OPHTHALMICS. INC 
PHOENIX, ARIZONA 85021 
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(For full prescribing information, see package insert.) 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or re- 
fractive astigmatism, as well as aphakia. 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or con- 
junctiva; insufficiency of lacrimal secretion; corneal hypo- 
esthesia; or any systemic disease which may affect the eye or 
be exacerbated by wearing contact lenses. 


WARNINGS 

(1) If the lens becomes less comfortable to the wearer than 
when first placed on the wearer's cornea, a foreign body may 
be present. The patient should remove the lens immediately. 
lf discomfort persists, an eye care practitioner should examine 
the patient as soon as possible to determine if any corneal 
abrasion, ulceration, irritation or infection is present. 


(2) Aphakic patients should not be fitted during the post- 
operative period until the surgeon determines that the eye has 
healed completely. 


(3) Only use Preflex® Sterile Cleaning Solution, Flex-Care® 
Sterile Solution, and Adapettes® Sterile Lubricating Solution 
with the POLYCON lens. Store ONLY in Flex-Care® Sterile 
Solution. Patients must adhere to recommended daily lens 
care regimen. FAILURE TO DO SO MAY RESULT IN DE- 
VELOPMENT OF SERIOUS OCULAR INFECTIONS. 

(4) Wearers must not use any medicaments or ophthalmic 
solutions other than Adapettes® solution prior to inserting the 
lens or while the lens is on the eye. 

(5) Remove before sleeping or in the presence of noxious and 
irritating vapors. 


PRECAUTIONS 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. To disinfect the lens, it is stored in 
fresh Flex-Care® solution for a minimum of four hours daily 
in the patient.lens storage case. After removal of the lens from 
the storage case, rinse the lens thoroughly with Flex-Care® 
solution and apply Adapettes® lubricating solution to the lens 
surfaces as a wetting agent prior to inserting the lens in the eye. 
ADVERSE REACTIONS 

Rainbows or halos around objects or blurring of the vision. 
Excessive tearing, unusual eye secretions, and photophobia. 
Preflex,® Flex-Care® and Adapettes® are trademarks of Burton, 


Parsons & Company, Inc. p 





References 

1 Multi-clinic study of 418 patients, data on file, Syntex 
Ophthalmics, Inc. 

2 Korb JE, Finnemore VM: Corneal edema with polymethyl- 
methacrylate vs. gas-permeable rigid polymer contact lenses of 
identical design. To be published. 

3 Williams CE: New design concepts for permeable rigid contact 
lenses. JAOA 50:331-336, 1979. 
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GARAMYCIN’ 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each ml. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin. 


e Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


e Single-entity antibiotic. 


e Generally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria. 
GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye. 
Each mi. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate. 
sodium chloride, and benzalkonium chloride as a preserva- 


tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment. 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propyiparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin, Group A beta-hemolytic and non- 
hemolytic streptococci, and Diplococcus pneumoniae The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia coli Klebsiella pneumoniae (Friediander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthaimic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CON INDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

ARNINGS GARAMYCIN Ophthalmic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the è 

PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy. 

Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 

Occasional burning or stinging may occur with the use of 

GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour. 

GARAMYCIN Ophthaimic Ointment: apply a small amount 
to the affected eye two to three times a day. 

HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-mi. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat. 

GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat. 

10082900 
NOVEMBER 1973 

For complete details, consult package insert or literature 
available from your Schering R tative; or Professional 
Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


Schering Corporation 
Kenilworth, N.J. 07033 SWW-4120 


ute catarrhal conjunctivitis Corneal ulcer. Acute hemorrhagic conjunctivitis Corneal marginal ulcer 
episcieritis. Etiology: S. aureus Etiology: S. aureus Etiology: Pheumococcus Etiology: S. aureus 
Before treatment Before treatment Before treatment Before treatment. 


ome vase 
th day post treatment with 17th day post treatment with 4th day post treatment with 10th day post treatment with 


GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic GARAMYCIN Ophthalmic 
Culture negative. Culture negative Culture negative Culture negative 
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roven highly effective and safe in treating millions 
f patients in 14 years of clinical use * 


n unsurpassed spectrum of activityt 


nsitivity data may vary among institutions and may depend on the technique used in sensitivity testing 
infections due to susceptible organisms. /n vitro data are not necessarily indicative of clinical effectiveness 


ase see adjacent product information 
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sib SYMPOSIUM ON THE OPTIC NERVE 


October 9 and 10, 1980 
11th Annual Course of the Edward S. Harkness Eye Institute 
College of Physicians & Surgeons of Columbia University 
New York City 
A review of the major aspects of optic nerve disease will be presented by 
members of the Department of Ophthalmology and guest lecturers. 


Course Director: Myles M. Behrens, M.D. 
Second Algernon B. Reese Lecturer: David G. Cogan, M.D. 





Topics will include: e Other optic nerve decompressive surgi: 

e Basic anatomy and physiology cal techniques 

e Clinical and electrophysiological tests of e Papilledema and other forms of disc 
optic nerve function swelling 

e Aspects of optic nerve pathology e Congenital optic nerve anomalies 

e Optic nerve compressive syndromes with e Hereditary optic neuropathies 
their radiologic evaluation (including ə Toxic and medical optic neuropathies 
computerized tomography) and surgical e Optic neuritis and ischemic optic 
treatment (orbital & neurosurgical neuropathy, and 
approaches) e Glaucomatous optic atrophy 

Fee $200; resident's fee $100 14 Credit hours, Category 1, A.M.A.’s PR.A 


For information and application forms, please contact: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168 St., New York, N.Y. 10032 
(Telephone: 212-694-3682) 


INTRAOCULAR 
LENSES 


Manufai turers ot n at Iu 
intraocular lenses sini 
FOl turther NtOoOrmatior 


catalogue please contact 


manufacturing laboratories al 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 6GG 


Telephone: Brighton (STD 0273) 720815 6 
Telex: (FSI Brighton) 87323 


Commence message ‘RAY NE ROP! 


A 
the Arner iS Dy 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 
Outstanding Faculty covers over 10,000 cases of all types of lenses 

FACULTY 


Richard Kratz, M.D. Robert M. Sinskey, M.D. 


Thomas Mazzocco,M.D. Course Director 
Michael Colvard, M.D. Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: June $850 
FOR PERSONALIZED INSTRUCTION Oct and Dec $900 


26 Hours CMA-AMA Category | Credit Cancellation Fee: $150.00 
Cavitron Approved 


GUEST FACULTY 


Charley Andrews, M.D.—U.S.A. MichailKrasnov,M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M.D.—U.S.A. 
Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A. William Vallotton, M.D.—U.S.A. 
William Harris, M.D.—U.S.A. Franco Verzella, M.D.—lItaly 


COURSE INCLUDES 

10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsular, Extracapsular and the latest modifications of the 
“PHACOEMULSIFICATION TECHNIQUES”, Secondary implants, Animal surgery using 
“PHACOEMULSIFIER”, Patient selection, Pre- and Post-operative care, Post-operative examina- 
tions, “INTRAOCULAR LENS CALCULATION”, Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 


Jun. 12-14: 
Oct. 9-11; Dec. 11-13 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN CALIFORNIA LIONS EYE INSTITUTE 


at 
SAINT JOHN'S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 





Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard è Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
JUNE OCTOBER DECEMBER 


NAME __ E pam l — l j 5 S 

















ADDRESS 








EP 











12th ANNUAL ESTELLE DOHENY 
EYE FOUNDATION CONFERENCE 


Sponsored by 


ESTELLE DOHENY EYE FOUNDATION 
and 


UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 





OCTOBER 1, 2, and 3, 1980 A ESTELLE DOHENY EYE FOUNDAT 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


MEDICAL AND SURGICAL MANAGEMEN!’ 
of INTRAOCULAR INFLAMMATION 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous 
and post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, 
etc. A practical office-oriented approach to the clinical evaluation and laboratory work-up of patients with uveitis 
will be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy will be available to all participants. 


Discussions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Inclusion 
Disease, Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will include diagnostic criteria, natural course, 
specific therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
results), glaucoma surgery, reinal detachment procedures, and lensectomy and vitrectomy techniques. Inflam- 
matory complications following 1.0.L. insertion will be discussed, including cystoid macular edema. 


A special section on the uses and abuses of corticosteroids and the various non-steroidal anti- 
inflammatory, and immunosuppressive agents will be included as well as a section on complications of these 
drugs. 


The role of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angio- 
graphy, etc. will be discussed. A special feature will be the ‘‘Participating Workshops” in fluorescein angio- 
graphy, ultrasonography, electrophysiology, and clinical pathologic correlations. 








The Estelle Doheny Memorial Lecture ................. Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture....... G. Richard O’Connor, M.D. 
DOHENY EYE FOUNDATION 
GUEST FACULTY UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Robert S. Coles, M.D. Janet C. Blanks, Ph. D. Ronald E. Smith, M.D. 
James H. Elliott, M.D. Edward F. Cherney, M.D. T. Rodman Wood, M.D. 
Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D. 
Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 
William A. Godfrey, M.D. James V. Jester, Ph. D. Jerry F. Donin, M.D. 
W. Richard Green, M.D. Don Minckler, M.D. Francis C. Hertzog, M.D. 
Herbert E. Kaufman, M.D. A. Linn Murphree, M.D. A. Ray Irvine, M.D. 
David L. Knox, M.D. Anthony B. Nesburn, M.D. George K. Kambara, M.D. 
Irving H. Leopold, M.D. Richard R. Ober, M.D. George E. Morgan, M.D. 
Roberta Myers, Ph. D. Thomas E. Ogden, M.D., Ph. Arthur E. Oberman, M.D. 
Robert A. Nozik, M.D. Stephen J. Ryan, M.D. Ralph S. Riffenburgh, M.D. 
G. Richard O'Connor, M.D. H. John Shammas, M.D. Warren A. Wilson, M.D. 
L. Douglas Perry, M.D. 
Thomas H. Pettit, M.D. Tuition: $250.00 (includes syllabus, luncheons, mixers) 
THES UAAR chs He Certified for 24 hours credit, Category |, AMA, CMA 


CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


For Application/Brochure: Bill Dowey, Conference Office, 
Estelle Doheny Eye Foundation, 
1355 San Pablo St. 
Los Angeles, CA 90033 






Allergy and Immunology 
of the Eye 


By Mitchell H. Friedlaender, M.D. 


An update on immunologic concepts within 
»phthalmology. Surveys the wide spectrum of 
cular diseases having immunologic features as 
nell as sytemic immunologic disorders with ocu- 
ar presentation. Each clinical entity is fully 
Jescribed with particular reference to immune 
yathogenesis, systemic and ocular clinical mani- 
estations and their management. 340 Pages. 146 
llustrations. 1979. 14-08434. $27.50. 


Complications in 
Ophthalmic Surgery 


=<dited by Stephen R. Waltman, M.D., F.A.C.S., 
ind Theodore Krupin, M.D./16 Contributors 


n-depth coverage of the full range of complica- 
ions which can occur during eye surgery: how to 
ecognize their onset and how to handle them in 
he most expeditious and effective way. Will in- 
srease the clinician's awareness of the ever- 
yresent possibility of complications. Shows how 
o avoid them and how to react quickly and posi- 
ively when untoward circumstances do occur. 
333 Pages. 103 Illustrations. 1980. 65-05846. 
537.00. 


Disorders of the 


Peripheral Fundus 


3y William Tasman, M.D., and 
lerry A. Shields, M.D. 


?ractical information and effective treatment pro- 
jrams for disorders of the peripheral fundus. A 
vareful correlation of text and illustrations pro- 
fides an effective standard of comparison for 
‘linical disorders encountered in daily practice. 
2ontains a thorough discussion of up-to-date 
echniques and the latest equipment. 227 Pages. 
191 Illustrations. 1980. 14-25305. $30.00. 


Refraction and 
clinical Optics* 
-dited by Aran Safir, M.D. 


‘An extract from the 5-volume loose leaf 
eference, CLINICAL OPHTHALMOLOGY. 


‘his comprehensive reference book, with clear, 
yrecise explanations and easily understood dia- 
jrams, provides a solid foundation in the basic 
rinciples of refraction and clinical optics. It 
ollows the outline of the Basic and Clinical 
science Course as it has been established by the 
2ommittee on Optics and Refraction of the Amer- 
can Academy of Ophthalmology and Otolaryn- 
jology for its Continuing Education Program. 
on 416 Pages. 95 Illustrations. 1980. 14-24654. 
n Prep. 


rut these 6n w books 
to work for you 





Contact 


Lenses a- 
A Handbook for Patients 


By Dr. med. H. W. Roth, and 
Dr. med. M. Roth-Wittig 


This outstanding patient 





lustrated. 1980. 14-23011. Paperback. In Prep. 


The History of 
Wills Eye Hospital 


By William Tasman, M.D. 


A concise and colorful account of one of 
America’s most famous medical institutions. Dr. 
Tasman has utilized materials from early historical 


archives and has updated the original HISTORY 
OF WILLS EYE, published in 1931. 125 Pages. Il- 


lustrated. 1980. 14-25313. In Prep. 


education manual 
answers the questions frequently asked by pres- 
ent or prospective contact lens wearers, making 
clear who may wear contact lenses and who must. 
It also discusses the problems involved in fitting 
lenses and in wearing them. Advice is offered that 
can maximize comfort and pinpoint danger signs 
and symptoms for the user. About 100 Pages. Il- 


| 
| 
| 
| 
| 
| 
| 
A 


Lippincott/Harper 
P.O. Box 7777-R0200, Philadelphia, PA 19175 
Please send me the following: 


CO Allergy and Immunology of the Eye (14-08434) . $27.50 
O Complications in Ophthalmic Surgery 








ION: Goi aka Weare tra dave Qratd eee $37.00 
Q Disorders of the Peripheral Fundus (14-25305) . $30.00 
O Refraction and Clinical Optics (14-24654) .... In Prep. 
L) Contact Lenses (14-23011)................. In Prep. 
(| The History of Wills Eye Hospital (14-25313) .. In Prep. 
Name = 
Address _ DPEN 
City/State/Zip 








O Payment enclosed* (save postage & handling) 
O Charge & bill me (plus postage & handling) 

O Master Charge urrira: 

O Visa 





SS Sees es 
Expiration Date il eaten 
*The law requires that we collect state sales tax where 
applicable. Please include the prescribed amount with 








your payment. Also available at your medical bookstore. 


9/80 
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KELMAN ANTERIOR 
CHAMBER LENS 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior !.0.L.’s 

Contraindications to Anterior |.O.L. 

Advantages of Kelman I.O.L. 

Size and Stability of 1.O.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 


COST: $125.00 


Video Cassette on 
technique available. 


LIMITED ENROLLMENT 


FOR DATES AND FURTHER DETAILS 
WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 


ADDRESS 


CITY 


STATE 





THE KELMAN COURSE 
IN 
PHACO - EMULSIFICATION 


and The New Kelman Anterior 
Chamber IOL 


Under the direct supervision of 


CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 
E. Reed Gaskin, M.D. 
Lee Hirsch, M.D. 
Leeds Katzen, M.D. 
Richard Keates, M.D. 
Harold Sawelson, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Malcolm S. Roth, M.D. 
Lyle Moses, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Donald L. Praeger, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 
Joseph Dello Russo, M.D. 
K. Buol Heslin, M.D. 
Courses given monthly 
For further information, 
please write or phone: 
The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
or call (212) 752-8031 


An A.M.A. 40-hour accredited course 
for continuing medical education 


Special fee for residents 


AA 





g 
OPEN SKY LIMBAL VISC-X 
Your choice Your choice 1 Port System 
ot tip sizes of tip sizes 1.65 or 2.3 mm 


It’s your choice 


with the 
VISC-X 


» Automatic or Manual 
Suction/Reflux 

» Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 





Your Choice... 


» Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 


» Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 


» Exceptionally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 


» Hand held quartz infusion or quartz floating contact lenses. 
» Wide choice of probes, cannulas, infusion ports and plugs. 
> 1, 2, or 3 port systems for uni or bimanual techniques 


» Hooked or straight needles and pics, with or without infusion, 
for all procedures. 


' Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 


The VISC-X is lightweight and modular - assembles in seconds 


without tools. Rechargeable battery operation for patient safety. 


Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


a E) T 
division of 
devices corp. 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 


Anterior or Posterior Segment Surgery 





MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
1.65 mm 1 mm of tip sizes 






The VISC-X is a revolutionary new concept in systems for anterior- 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisions. 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 





Flash Autoclavability 


Flash autoclavability renders the instrument ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


a ee ee oe E a 
(_) Please have representative contact me. 
ii C] I would like a demonstration with my staff attending. 


a (_] Please send more information. 


4 | 
(4 Hospital or Clinic 


fil Address 


i EE a 








A COMPREHENSIVE COURSE ON THE INDICATIONS FOR, 
AND SURGICAL IMPLANTATION OF, 


THE KRUPIN-DENVER 


GLAUCOMA VALVE 
SUNDAY, JUNE 22, 1980 Time: 9:00 AM to 4:30 PM 


Mount Sinai School of Medicine 
Department of Ophthalmology 
Annenberg Building Room 22-90 
100th Street & 5th Avenue ` 
New York, NY 10029 
FACULTY: 
Theodore Krupin, M.D., Washington University School of Medicine, St. Louis, Mo. 
Steven M. Podos, M.D., Dept. of Ophth., Mt. Sinai School of Medicine, New York, N.Y. 
Paul M. Kaufman, M.D., University of Wisconsin, Madison, Wisconsin 
Robert Ritch, M.D., Mount Sinai School of Medicine, New York, New York 
Alan I. Mandell, M.D., Memphis, Tennessee 
COURSE INCLUDES: 
e 3 hours didactic lecture and discussions 
e lunch 
e practice valve implantation surgery. All instruments and materials provided 
COURSE REGISTRATION: 
e Limited Enrollment—Fee $400.00 
e To register, send check (payable to Department of Ophthalmology) to: 
Ms. Dinah Seibel, Mount Sinai School of Medicine, Department of Ophthalmology, Annenberg 
Building 100th Street & 5th Avenue, New York, NY 10029 • Phone Number (212) 650-7321 





RADIAL KERATOTOMY COURSE 


The National Radial Keratotomy Study Group announces the availability of a practical, two day 
course in the Radial Keratotomy of Fyodorov. The course will be under the direction of Leo D. Bores, M.D. 
Faculty will consist of: 
Leo D. Bores, M.D. Course Director 
William Myers, M.D. Leeds Katzen, M.D. 
Detroit Baltimore 
Michael Deitz, M.D. 
Kansas City 


The course will consist of practical demonstrations on animal eyes as well as an opportunity to observe 
and assist in actual surgery. Slides, tapes, films and lectures in a seminar type of atmosphere will round 
out the practical and laboratory material. A syllabus will be provided for each participant and discussion 
tapes (as well as TV cassettes) will be made available. 


Course dates are: 


June 19-20 Sept. 15-18 in Moscow, U.S.S.R.* 
July 11-12 Sept. 25-28 in Paris, France 
August 8-9 October in Sydney, Australia 
Sept. 3-7 in Tel Aviv, Israel November 10-11* 

Sept. 9-10 in Bonn, Germany December 3-4 

January 30-31, 1981 *With Fyodorov 


Locations and other course dates to be announced 
Enrollment will be strictly limited to experienced microsurgeons and the class size will be kept small to 
insure adequate personal instruction. Interested applicants should write: 


international Foundation for Ophthalmic Research and Education 
Suite 106 
465 St. Michaels Drive 
Santa Fe, New Mexico 87501 
and enclose a curriculum vitae 


or call: 1-505-988-1874 


A NCW 


Method For The 
Control Of 


Glaucoma 


KRUPIN-DENVER EYE VALVE 4s kev 


A VALVE FOR SURGICAL RESULTS 
THE CONTROL OF Postoperative OPS 24mm Hg. 
NEOVASCULAR GLAUCOMA  icsowap 138 = 3.9 monine) 
OR IN GLAUCOMATOUS 
EYES WI TH PREVIOUS Ref: Krupin, Theodore, M.D., “Valve Implant in Neovascular 
SURGICAL FA ORE cn ES Feneis: 


For further information regarding the surgical results and instructional course, 


please contact Storz Instrument Company—Dept. E 
“Consistent Craftsmanship Since 1893” 
= TM 
storzstorz 


INSTRUMENT COMPANY 
3365 Tree Court Ind. Bivd., St. Louis, MO 63122 Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 
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NORMAL SALINE 

Salt Tablets are now 

available. To order 

call Toll Free 1-800-826-0457 
In Wisconsin Call 1-715-345-0404 


Dispensing Bottles Also Available 


NORMAL 


For the es mg seb of 
Normal Saline Solution 


Contents: 200 Tablets 
Sodium Chloride U.S.P 
Weight 250 mg. each 
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ois Pease ‘aig è Stevens Point, Wisconsin © 54481 


HARVARD POST-GRADUATE COURSE 
INOPHTHALMOLOGY 


(MASSACHUSETTS EYE AND EAR INFIRMARY, BOSTON) 


BASIC SCIENCE SECTION: Sept. 2-Nov. 7, 1980 


Gross Anatomy (with dissection); Microscopic Anatomy; Bacteriology; Im- 
munology; Neuro-Anatomy; Ocular Motility; Pathology; Pharmacology; 
Physiological Optics; Ultrastructure 


CLINICAL SCIENCE SECTION: Nov. 10-Dec. 19, 1980 


Cataract; Contact Lenses; Cornea; Glaucoma Neuro-Ophthalmology; Plas- 
tics and Orbit; Refraction 


Application: Continuing Education Department 
Harvard Medical School 
25 Shattuck Street 
Boston, Massachusetts 02115 
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Conjunctivodacryocystorhinostomy * 
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Storage Tray Sterilization Tray \ 

This sturdy plastic tray provides a Constructed of specially anodized Tear Duct Tubes 

convenient method for storage of aluminum, this impact-resistant Complete L.T. Jones M.D. 2.2mm 
tubes. Outstanding as backup tray protects your tubes as well p JS ae 





Diameter Sets are readily avail- 
able in standard, assorted or 
special sets. Special sizes may be 
obtained upon request. 





storage for refilling the steriliza- as providing a convenient way of 

tion tray. sterilization and handling...with 
enough pockets to hold all tubes 
from the three Jones Tube Sets. 













%® 5 A Measuring * a caer ringgit ier iam American Journal of Ophthalmology, 
w. = Scale ume 59, No. 5, May, ; : 

AI 2 és 5 i J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
Te ee 4 This anodized Up-To-Date, Aesculapius Publishing Company, 1970. 
_ === ESS aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
han iid now gives you a Aesculapius Publishing Company, 1976. 

= fast way of Additional Information Available From: 

cote S » measuring tubes h 

PEA i for go-no go 5 ae : 

arenes | fOr gono ge Weiss hinijc Glau Blowing Ca 






2025 S.W. BRIGGS COURT + BEAVERTON, OREGON 97005 è (503) 644-3507 






MICHIGAN 
OPHTHALMOLOGICAL SOCIETY 
ANNUAL SUMMER CONFERENCE 
July 31-August 3, 1980 
GRAND HOTEL 
MACKINAC ISLAND, MICHIGAN 


Guest Speakers 
RICHARD KEATES, MD. 
RICHARD KRATZ, MD. 


JERALD TENNANT, MD. 


i THEME 
“Cataract Surgery and Intraocular Lens Implantation” 


Registration $75.00 


Contact: 

Margot Surridge 
Michigan Ophthalmological Society 
302 Eastland Professional Bldg. 
Harper Woods, MI 48225 


CME Credit Category |—7 hours 
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Designed by: 

Robert Machemer, M.D. 
Professor and Chairman 
Duke University Eye Center 


MACHEMER 
AUTOCLAVABLE 
INFUSION 


CONTACT LENS 


The lens was designed to be used with the 
Clinitex VISC-X but is also useful for other 
vitreo-retinal procedures, endophotocoagu/ation, 
and for office examinations. 


Attaches directly to infusion supply; 

į syringe 
which provides controlled infusion 
flow, drip or steady stream. 


Lens diameter 9.8mm; weight 3 gr., 7? 
infusion line length 30” or to specification. 


Also available: Free Floating Contact Lens which 
adheres to cornea. 


Autoclavable Scratch Resistant Quartz Lens 


CLINITEX division of cooper medical devices corp. AJO 


183 Newbury St. 
Danvers, MA 01923 


Name 
Address 


O PLEASE SEND MORE INFORMATION 





or Clinitex infusion manifold, 


2 gr. w/hose: 


SHEETS EYE FOUNDATION 
& 










TEMPLE UNIVERSITY 
DEPT. OF OPHTHALMOLOGY 


Presents 
Extracapsular Cataract Extraction 
& 


The Sheets Posterior Chamber Lens 


Dates and Locations: 
April 18, 1980 Fr. Lauderdale 










May 16 Los Angeles 
July 25 Kansas City 
October 2 Houston 
October 24 Philadelphia 
October 25 New York City 
November 14 Atlanta 
January 30, 1981 Phoenix 
February 20 Vail 















Fee: $150 
Category 1 CME Credits: 4 hrs. 


For information contact: 

Nancy Fraass, Administrator, 
McGhan Medical, PO Box 6447, 
Santa Barbara CA 93111 or phone 
collect 805/964-8711 


DMV Remover 
Hard lenses 


















DMV II (Vented) 
Hard lenses 


S.LR. 
Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
Box 2829 = Zanesville, Ohio 43701 


614/452-4787 ath 
DMV y 
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PERSPECTIVES CONTINUE 
TO CHANGE IN GLAUCOMA 
MEASUREMENT AND 
CONTROL. 






EPIFRIN 


(l-epinephrine HCI) 
CONTINUES TO BE 


A VITAL_ THERAPY... 


COMBINATION WITH 
LEATE.' 





ALONE OR IN 
TIMOLOL MA 











ferences: 


Obstbaum,S.A. et al. Timolol: Effect on intraocular pressure in chronic open-angle glaucoma. Ann Ophthalmol 10(10): 1347-1351, 1978 
A study conducted by an independent research organization. Allergan Pharmaceuticals Report Series #148, 1979. 


\ifrin® (1-epinephrine HC!) sterile ophthalmic solution CONTAINS: levo-epinephrine HCI equivalent to. . . . .0.25%, 0.5%, 1%, 2% free base. INDICATIONS: Chronic simple 
tucoma. CONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow-angle glaucoma since dilation of the pupil may trigger an acute attack. 
ARNINGS: Undesirable side reactions may include: eye pain or ache, browache, headache, conjunctival hyperemia and allergic lid reactions. Adrenochrome deposits in the 
yunctiva and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been reported to produce macular edema in some aphakic patients and should 
used with caution in these patients. PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation. However, discomfort lessens as the concentration 
epinephrine decreases. Should be used with caution in patients with a narrow angle since dilation of the pupil may trigger an acute attack of glaucoma. Use with caution in 
tients with hypertensive cardiovascular disease or coronary artery disease. 


JIERGAN Pharmaceuticals, Inc., Irvine, California 92713, U.S.A. © 1979 Allergan Pharmaceuticals, Inc. 






For Pharmaceuticals and Lens Care 
Products 


PDR organizes manufac- 
turers’ package inserts on nearly 
250 pharmaceutical and lens care $% 
products into one convenient ref- (yap 
erence volume. 

For Ophthalmic Instrumentation 
and Equipment 

Descriptions and photos of 
in-office slit lamps and refractors 
to the latest surgical equipment 
utilizing laser, cryogenic, and 
ultrasound technology. A reply 
card information service 1s in- 
cluded for your convenience. 

For Lenses and Suture Material 

Manufacturers’ specifications 
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on bifocals, trifocals, prostheses, Hona z 
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magnifier lenses, too. Plus tech- F J 
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sutures. 6 | 
For Educational Materials 9 5 
Books, journals, 8 
° ° . = 
audio tapes, multi-media 5 


programs, programmed 
instruction —a library full 
of professional growth, 
with a convenient order 
card to bring it to you. 
For Practices in 
Ophthalmology 

An editorial section 
reviewing key aspects of Oph- 
thalmology updated with each 
new edition. 





PDR for Ophthalmolo; 
your source for pro- 
fessional product 
selection 

For additional 
information, contact 
Edward Barnhart, 
Business Manager 
(201) 262-3030 


first place to look. 


[B MEDICAL ECONOMICS COMPANY 
Litton Oradell New Jersey 07649 
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SHEARING INTRAOCULAR LENS COURSE 


Techniques of Extracapsular Cataract Surgery 


INSTRUCTORS: 
Oram R. Kline, Jr., M.D.—Director of a Fellowship in Phaco-Emulsification & Intraocular Lens for 
the past 5 years. 


Henry Kell Yang, M.D.—Fellow 


3 COURSES—EACH 3 DAYS LONG (LIMITED TO 2 OPHTHALMOLOGISTS FOR EACH COURSE) 
May 20th, 21st, 22nd, 1980 
June 24th, 25th, 26th, 1980 
July 22nd, 23rd, 24th, 1980 
Introductory Lectures 
Live Surgery—2 days 
Cooper Medical Center, Camden, N.J. 
Underwood-Memorial Hospital, Woodbury, N.J. 
Post-operative examination of 50 cases— 
5 years to 1 day post-op. 
Copeland, 2 & 4—Loop Binkhorst, Medallion, 
Platina, Choyce, Shearing 
(Experience 1300 IOL Implantations) 
TUITION: NONE 
Only a sincere interest in intraocular lenses with a clinical practice of significant magnitude to 
utilize training. 
CME CATEGORY | CREDIT 27 HOURS 
INFORMATION & APPLICATION: 
Write: 104 W. Red Bank Avenue, Woodbury, N.J. 08096 (Attention: Mrs. G. Sheridan) 


QUERATOMILEUSIS 
Y 
QUERATOFAQUIA 


BY JOSE I. BARRAQUER 
Bogota, Colombia 


Complete textbook on the subject of Refractive Keratoplasty (in Spanish). 
517 pages, 426 black and white and 133 color illustrations. 
US$50, plus the cost of delivery. 


Requests to: Instituto Barraquer de América 
Apartado Aéreo 90404 
Bogota (8), Colombia 


Registered Air Mail Rates: 
US$18.00 
U.S., Canada, Mexico and South America US$13.00 
Central America US$ 8.60 
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Copyright © 1979 Applied Life International Pty. Ltd. 


OCUCEPT™ 


EYE FORNIXSCOPE 
the alternative 
to eyelid eversion 


CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP IN 15 SECONDS WITH THE 


MOSAIC MATCHER™ 


Designed by John Karickhoff, M.D. 
Falls Church, Virginia 


Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER. 


e So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases. 





e Buy no reticle, attachments, spec- 
ular microscope, camera, or film. 


The Ocucept™ eye fornixscope is a patented 
precision instrument which permits diagnosis 
of conjunctival entities in the upper fornix and 
tarsus without anatomical distortion due to 
eyelid eversion. It is an indispensible aid in 
foreign body localization, industrial 
ophthalmology and trachoma diagnosis. 


e No reticle to confuse the view during 
this and other examinations. 


e No slit lamp modification or instal- 
lation in the eyepiece 





APPLIED LIFE INTERNATIONAL PTY LTD 


P.O. BOX 86 CHATSWOOD NSW 2067 AUSTRALIA 

TEL (02) 411 5022 

Dear Sir, 

Please forward ..... OCUCEPT™ eye fornixscopes at US $120.00 (includes airfreight 
and one year unconditional service warranty) Total amount enclosed 


Use with the following slit lamps: 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece. 


Specify your slit lamp manufacturer. 





Send $10 check for complete instructions for 
RGD AE E E A E E E viewing the mosaic and laminated chart to: 


Telephone Number: 


Bio-Surgical Supply 
200 Little Falls St. 
Falls Church, Va. 22046 


Price includes postage, handling, & tax. 


DELIVERY: Approximately 1-3 weeks E eld ~ 1978 


INTERNATIONAL CONFERENCE 
ON RETINAL DETACHMENT 


Sponsored by 
THE PRESIDENT OF THE ITALIAN REPUBLIC 
SEPTEMBER 30, OCTOBER 1,2, 1980 * ROME, ITALY 


PROGRAM 
Pathogenesis of retinal detachment Ħ Histological observations 
Prophylaxi of retinal detachment * Anesthesialogical problems 
Instrument exams and their value Ħ Retinal surgery 
Complications involved in retinal surgery 
Vitreal surgery on retinal detachment and on the consequent complication of retinal detachment 
Functional recovery after retinal and vitreal surgery 


THE G.B.BIETTI MEMORIAL LECTURE—Robert Machemer, M.D. (USA) 


SPEAKERS 
Thomas Aaberg, M.D.—USA Mario Maione, M.D.—Italy 
Bruno Bagolini, M.D.—ltaly Robert Machemer, M.D.—USA 
Rosario Brancato, M.D.—Italy Ron Michels, M.D.—USA 
Bruno Boles Carenini, M.D.—Italy Ronald Pruett, M.D.— Italy 
Massimo Bucci, M.D.—Italy Carlo Quaranta, M.D.—Italy 
John Clarkson, M.D.—USA Antonio Rossi, M.D.—Italy 
Michel Gonvers, M.D.—Switzerland John Scott, M.D.—Great Britain 
Klaus Heimann, M.D.—W. Germany Philippe Sourdille, M.D.—France 
Maurice Landers, M.D.—USA Mario Stirpe, M.D.— Italy 
Horst Laqua, M.D.—W. Germany Alberto Wirth, M.D.—Italy 


Peter Leaver, M.D.—Great Britain 


Program Chairman: Mario Stirpe, M.D. * Registration fee: $130.00 
Information and registration: Centro Italiano Congressi 
Via L. Spallanzani, 11,00161 ROME Italy 
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ROCHESTER EYE INSTITUTE 
FIFTH ANNUAL OPHTHALMIC SEMINAR 


JAMES V. AQUAVELLA, M.D., DIRECTOR 


AMERICANA ROCHESTER HOTEL 
ROCHESTER, NEW YORK—AUGUST 15 & 16, 1980 


THE CORRECTION OF SURGICAL APHAKIA 


VISITING FACULTY 
JOSE |. BARRAQUER, M.D. 
Keratophakia and Keratomileusis 


H. DWIGHT CAVANAGH, M.D. 
Extended Wear Lenses 


OLIVER H. DABEZIES, M.D. 
Aphakic Spectacle Correction 


HAROLD A. STEIN, M.D. 
Intraocular Lenses and Contact Lenses 


RICHARD C. TROUTMAN, M.D. 
Refractive Keratoplasty 


WALDERT MEMORIAL LECTURE 
JOSE |. BARRAQUER, M.D. 
Bogota, Columbia 


LECTURES—COURSES—WORKSHOPS 
CONTACT LENSES 


Extended Wear Lenses Ellis Gruber. M.D. Therapeutic Lenses 
Patient Instructions ns Complications 
Fitting of Hard Lenses Course Director Lathe Cut Soft Lenses 
Silicone Lenses Oxygen Permeable Lenses 
Spin Cast Soft Lenses Solutions and Lens Care 
SURGICAL WORKSHOPS 
Intraocular Lenses 
Microsurgery 
Vitrectomy 


Ophthalmic assistants and contact lens technicians will be able to register for the above 
courses as well as for special sessions in the basics of ophthalmic photography and ophthal- 
mic instrumentation. 


REGISTRATION INFORMATION 
Practicing Ophthalmologists $250 U.S. 


Residents and Fellows $100 U.S. 
Ophthalmic Assistants and 

Contact Lens Technicians $100 U.S. 
All others $250 U.S. 


For any further information, please contact Miss Katherine Sgabelloni, Coordinator 
Ophthalmic Services, Park Ridge Hospital, 1555 Long Pond Road, Rochester, New York 
14626. Phone: (716) 225-7150, extension 4054. 
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The Clear Advantages 
of Topcon’s New LM-P4 


Topcon’'s newest lensmeter — 
the LM-P4— gives you three 
clear advantages Over any in- 
strument in its price range. 
Because of these benefits, the 
LM-P4 is unsurpassed in ease 
and accuracy when measur- 
ing all types of lenses. 


1.An_ illuminated projection 
screen features combined 
cross-hair and dot targets for 
your convenience; prevents 
both the accommodation and 
fatigue problems associated 
with monocular units. 


2. An easy-to-read digital dis- 
play eliminates the errors that 
can arise when taking subjec- 
tive scalereadings. Big, clearly 
illuminated numbers assure 
maximum accuracy. 


3. Built-in memory micropro- 
cessor does away with the 
need for calculations. Youcan 
get all measurements directly 
in three fast, uncomplicated 
steps. 


The LM-P4 is so simple and 
precise that you can teach 
your assistant to use itin min- 
utes. And always be confident 
of the findings you are pre- 
sented with. Best of all, the 


LM-P4 has a price that's easy 
on your equipment budget. 


Ask your Topcon dealer for 
a demonstration. In just five 
minutes, the advantages 
should be clear to you. 


TOPCON 


A New World of Precision Optics 


Topcon Instrument Corp. of America, 9 Keystone Place, Paramus, N.J.O7652 
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Nem York Medical College— Mestchester County Medical Center 


OCULOPLASTIC 
SURGICAL DISSECTION COURSE 


(40 HRS. CME & CAT |) 
May 14-17, 1980 


OBJECTIVES: 

An in-depth symposium to provide the prac- 
ticing and resident surgeon with an Oculo- 
plastic Course featuring LIVE SURGERY 
VIDEO TAPES, FILMS, LECTURES AND 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

L. Bergmann, M. D. 
B. Cosman, M. D. 
Cousins, Esq. 
Dunn, M. D. 
Gould, M. D. 
Guibor, C. O. 


P. Guibor, M. D. 
S. Hecht, M. D. 
L. Herman, PhD. 
A. Messina, M. D. 
iggs, M. D. 


N. 
M. 
H. 
M. 


SUBJECTS: 

Cosmetic Blepharoplasty, Blepharoptosis, 
Trauma Surgery, Lid Reconstruction, Lac- 
rimal Surgery, Orbital Reconstruction, En- 
tropion, Ectropion, Orbital Fractures and Or- 
bital Tumors. 


May 14-17, 1980 


OCULOPLASTIC REGISTRATION FORM 
Registration $650 


Name 
Address 


City a; 
Telephone (———— ž ) 
Specialty: Ophth—ENT—Plastic—Derm 
(circle one) 


Make check payable: The Oculoplastic 
Foundation, Inc. OCULOPLASTIC COURSE 


COSMETIC FACIAL 
SURGICAL DISSECTION 
COURSE 


(40 HRS. CME & CAT |) 
May 17-20, 1980 


OBJECTIVES: 

A unique and practical surgical course, pre- 
sented by multiple disciplines, covering FA- 
CIAL COSMETIC SURGERY and featuring 
PARTICIPANT'S CADAVER SURGERY. 


FACULTY: 

George Brennan, M.D., ENT 

Richard Coburn, M.D., PLASTIC 
Norman L. Cousins, mods ATTORNEY 
Pierre Guibor, M.D., OPHTH 

Sanford Hecht, M.D., OPHTH 

Norman Orentreich, M.D., DERM 
Eugene Wiggs, M.D. OPHTH 

Darrell Wolfley, M.D., OPHTH 


SUBJECTS: 

Face and Neck Lifting, Cosmetic Belpharo- 
plasty, Brow and Forehead Lifting, Rhino 
plasty, Otoplasty, Mentoplasty, Dermabrasion 
and Chemical Peel, Hair Transplantation, 
ed Revision, Grafts, Flaps and Camouf- 
age. 


May 17-20, 1980 
COSMETIC FACIAL 
REGISTRATION FORM 


Dain Registration $800 


Address _ 


City State ip 


Telephone (———— ž ) 


Specialty: Ophth—ENT—Plastic — 
Derm 
(circle one) 


Make check payable: The Oculoplastic 
Foundation, Inc. COSMETIC FACIAL 
COURSE 


Clip and mail with registration fee: Ms. Paula Tamkin, Registrar 
c/o Dr. P. Guibor, 630 Park Avenue 
New York, N. Y. 10021 (212) 734-1010 





If you trace it to one of these common problems... 
Acute bacterial 

conjunctivitis” 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Second only to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer’ 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptoms. Prompt in- 
stitution of therapy is 
vital to avoid possi- 
ble visual difficulty. 


"When due to susceptible microorganisms 


Gantrisin® sulfisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms: as ad 


Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates; mi 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue us 
if undesirable reactions Occur 





Dosage and Administration: Solution 2-3 drops in eye 3 
or more times daily. Take care not to contaminate droppe! 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 


How Supplied: 


watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 


Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp. 


Roche Laborator 
Division of Hoffma 


Nutley, New lerce y U 
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W Bausch & Lomb’ new +H3 and +Há: series olier you süperior visual acuity, 
tter corneal coverage and greater comfort than any ¢ of our older high plus series © 


dt 4 series, you can give more of your aphakic patients the comfort; . 
vision soft contact lenses offer. You'll, conserve time and expense ~ 
: te H3 and H4 series are quickly fitted by the First Fit method. And they. 
fat fewer follow-up visits than extended wear lenses. eae LS ede }, 





3 ON S a: | Bausch & Lomb's improved high plus with: E 
5 s $ 2 -H4 Complete and stable coverage for Soa é 

se _ Superior acuity, —— tt ae 

se = sph Increased patient comfort., er i 
++ Durability —less tendency totear f ) 


att Larger optical zone —now 13% larger. 
+ + Two diameters: H3, 13.5mm and 








m +6.50 to +20.0 


Bausch & ‘Lomb high plus ‘lenses— 3 
; gored ip make iing YOE 
r H3 and H4—only from the 


; r ‘in soft lens science. Call your` 
Bausch & & Lomb representative for more 
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BAUSCH & LOMB SOFLENS” (polymacon) Contact Lenses 


BRIEF SUMMARY (For full ribing information see insert.) 
VISION CORRECTION use i — 
INDICATIONS: SOFLENS Contact Lenses are indicated for vision correction use in persons with non- 
diseased eyes and in aphakia. CONTRAINDICATIONS: SOFLENS Contact Lenses are contraindi- 
cated in the presence of any active untreated infection or abnormality of the anterior segment of the 
eye. WARNINGS: Abrasions and Infections —If a lens becomes’ less comfortable than it was 
when first placed on the wearer's corea, the lens should be removed immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body. If any eye abrasion. 
ulceration, irritation or infection is present or any abnormal eye condition is observed concurrent 
with lens wear, the lens should be removed immediately and a physician consulted. Aphakic 
Patients: Aphakic patients should not be fitted with SOFLENS Contact Lenses during the 
postoperative period until, in the opinion of the surgeon, the eye has healed completely. Lens Care 
and Handling: Persons who require only vision correction and who would not. or could not adhere to 
the recommended daily care of SOFLENS Contact Lenses or who are unable to place and remove the 
lenses should not be provided with them. Failure to follow handling and cleaning instructions could 
lead to serious eye infections which might result in corneal ulcers. Malfunction and rusting of the 
metal interior of the BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) as well as discoloration and 
cracking of the lens case has been reported after varying periods of use. If such occurs, appropriate 
replacement is indicated to avoid interference with the disinfection procedure. Keep the BAUSCH & 
LOMB" Disinfecting Unit | (ASEPTOR®) and II (ASEPTRON™) clean and dry at all times, Medicants 
and Eye Drops: When the lenses are used by persons requiring only vision correction no ophthalmic 
solutions or medicants should be used. No conventional (hard) contact lens solutions and eye 
drops, except BAUSCH & LOMB ™ Lens Lubricant should be used by SOFLENS Contact Lens wearers 
pnor to placement, or while the lens is in place, on the eye. Also, no solutions, including 
conventional (hard) contact lens solutions should be used. Only daily cleaner, lens lubricant, saline 
and the solution made from the SOFLENS ™ Enzymatic Contact Lens Cleaning Tablets are to be used 
on a SOFLENS Contact Lens when the lens is off the eye. Wearing Restrictions: SOFLENS Contact 
Lenses when used only for vision correction should be removed before Sleeping or swimming and in 
the presence of noxious and irritating vapors. Insufficient lacrimal secretions or hypoesthesia may 
be restricting factors to the wearing of soft contact lenses. PRECAUTIONS: Storage — SOFLENS 
Contact Lenses must be stored ONLY in saline solution or BAUSCH & LOMB ™ Sterile Disinfecting 
Solution. If left exposed to air, the lenses will dehydrate, become brittle, and break readily. If a lens 
dehydrates, it should be resoaked in saline solution or BAUSCH & LOMB™ Sterile Disinfecting 
Solution until it returns to its soft, pliable state which may take as long as forty minutes. Saline 
solution must be used DAILY for cleaning, storing, and disinfection of lenses. The Carrying case 
must be emptied and refilled with fresh saline solution just before disinfecting the lenses. Lens 
Handling: Hands must be washed, rinsed thoroughly, and dried with a lint-free towel before 
handling the lenses. Cosmetics, lotions, soaps, and creams must not come in contact with the 
lenses since eye irritation may result. If hair spray is used while the lenses are being worn, the eyes 
must be kept closed until the hair spray has settled. A SOFLENS Contact Lens may be damaged by 
nicking or tearing if care is not exercised during placement on or removal'from the eye, replacing or 
removing it from the carrying case or in the cleaning process. Disinfecting: Saline solution must be 
used DAILY for cleaning, storing, and disinfection of lenses. After removal from the eye, the 
SOFLENS Contact Lens must be rubbed gently with Daily Cleaner then rinsed with saline solution to 
remove mucus and film from the lens surface. The BAUSCH & LOMB™ Lens Carrying Case 
(LENSGARD™) must be emptied and refilled 24 full with fresh saline solution just before 
disinfecting the lenses and must always be tightly closed to prevent leakage of saline from the case 
and subsequent dehydration of the lenses. In order to remove protein deposits which may form on 
the lenses, wearers should use the SOFLENS™ Enzymatic Contact Lens Cleaning Tablets according 
to the directions for use which accompany the tablets. To help remove tear residues and mucus as 
well as other deposits that tend to accumulate on the lens surface, patients should use Daily 
Cleaner according to the directions for use which accompany the product Disinfecting with a 
BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or II (ASEPTRON™) is necessary to kill 
microorganisms. If a BAUSCH & LOMB™ Disinfecting Unit | (ASEPTOR®) or II (ASEPTRON™) is not 
available, lenses may be disinfected by immersing your lenses in BAUSCH & LOMB™ Saline 
Solution in the carrying case and dropping the sealed case into a pan of already boiling water 
Remove the pan from heat after ten minutes and allow the water to cool before removing your 
lenses. When this boiling method of disinfection is used, the lenses can be damaged if the boiling 
water is allowed to completely evaporate. Chemical disinfection with BAUSCH & LOMB™ Sterile 
Disinfecting Solution has been tested microbiologically and shown to be an effective disinfection 
procedure for the SOFLENS hydrophilic contact lens. If chemical disinfection is used the SOFLENS 
hydrophilic contact lens must be cleaned and rinsed daily with BAUSCH & LOMB™ Sterile Daily 
Cleaner and BAUSCH & LOMB™ Sterile Disinfecting Solution. The lens carrying case must be 
emptied and refilled with fresh BAUSCH & LOMB™ Sterile Disinfecting Solution prior to disinfecting 
the lens. Fresh BAUSCH & LOMB™ Sterile Disinfecting Solution must be used daily for Storing and 
disinfecting the lens. WARNING: BAUSCH & LOMB™ STERILE DISINFECTING SOLUTION SHOULD 
NOT BE USED WITH HEAT. Fluorescein: Never use fluorescein while the patient is wearing the 
lenses because the lenses will become discolored. Whenever fluorescein is used, flush the eyes with 
Sterile normal saline solution and wait at least one hour before replacing the lenses. Earlier 
replacement may cause the lenses to absorb residual fluorescein. ADVERSE REACTIONS: Serious 
corneal damage may result from wearing a SOFLENS Contact Lens which has been soaked in a 
conventional contact lens solution. Eye irritation may occur within a short time after putting on a 
hypertonic lens. Removal of the lens will relieve the irritation. Alens adheres very rarely to an eye as 
a result of sleeping with the lens on, or wearing a hypotonic lens. If a lens adheres for any reason 
apply fresh saline and wait until the lens moves freely before removing it. Clinical studies indicate 
that corneal edema, as manifested by symptoms such as rainbows, halos around lights, or foggy 
vision, May occur in less than 5% of SOFLENS Contact Lens wearers. If these symptoms occur, the 
lenses should be removed and professional consultation obtained. Excessive tearing, unusual eye 
secretions. and photophobia are not normal. If these symptoms occur, the patient should be 
examined to determine their cause. Neovascularization of the cornea has been observed in some 
aphakic patients fitted with the SOFLENS Contact Lens, which may require discontinuation of the 
lens. Medical consultation should be obtained in such an instance. 


ig BAUSCH & LOMB @) 


SOFLENS DIVISION 
Rochester, New York 14602 












INTRAOCULAR LENS 
IMPLANTATION UPDATE 


St. Mary’s Hospital, Montreal 
in cooperation with 
The Canadian Implant Association (CIA) 
Hotel Lowes “La Cite” 
3625 Park Avenue 
Montreal Canada 
Saturday June 21, 1980 










Speakers 











Jack Hartstein, M.D. .......... St. Louis 







Kenneth Barasch, M.D......... New York 
Peter Choyce, M.D. ........... London 
Marvin Kwitko, M.D. .......... Montreal 
Stephen Shearing, M.D. ....... Las Vegas 






This seminar will cover the latest advances in lens im- 
plant surgery including lens power calculation, Sterility 
and toxicity studies of implant plastics, implant tech- 
niques including angle supported, iris supported and 
capsule supported lenses (Binkhorst, Choyce, Glass, 
Federov, Shearing, etc.). Most of the speakers who 
have been implant surgeons for over a decade will dis- 
cuss indications, surgical techniques and management 
for short and long term complications of the various 
lenses. 

Registration Fee $125.00 (Residents $50.00) 

For information write, 
Marvin L. Kwitko, M.D., Program Chairman 
5591 Cote des Neiges Rd. 
Montreal, Quebec Canada 
H3T 1Y8 















PUERTO RICO 
OPHTHALMOLOGICAL SOCIETY 


ANNUAL CONVENTION 


October 10-13, 1980 
CARIBE HILTON HOTEL 


SAN JUAN, PUERTO RICO 


GUEST SPEAKERS: 
Myles Behrens, M.D. 
Jorge Buxton, M.D. 


Joseph Calhoun, M.D. 
Joseph Flanagan, M.D. 
Allan E. Kolker, M.D. 
Dennis Shepard, M.D. 
B. D. Srinivasan, M.D. 


FOR INFORMATION: 
Manuel A. Lopez de Victoria, M.D. 
P.O. Box 10431 
Caparra Heights, Puerto Rico 00922 


Telephone: (809) 781-3022 
C.M.E.—15 HRS — CATEGORY | 
REGISTRATION FEE:—$150.00- 


Tall latte (=) 
105mm Diameter 
With Built in Infusion 


The DKS Miniphage is still the only 
miniature cutting head that offers 
infusion built in, not added on 

The 1.05mm, diameter tip Is a 
disposable, sharp and versatile 
cutting instrument guaranteed 
every time. 

Two models are available: The 
V3001-120,with finger hole control 
of suction; and the V3001-124, 
with foot switch control of 
suction and positive shut-off 


Use of the V3001-124 will require 
modification to existing systems 
in the field. New systems are 
available with or without modifi- 
cation. 

Now available in the new DKS 
disposable sterile pack 

One of a family of DKS precision 
disposable surgical instruments. 


A product of David Kopf Instruments 
7327 Elmo St., Tujunga, CA 91042 
Telephone: (213) 352-5955 
Eastern Regional Office 

27 Watchung Ave., 

Upper Montclair, N.J. 07043 
Telephone: (201) 746-1485 


Peyman/Vitrophage 


Ready When You Are 
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THE THIN SOFT LENS WITH A 
CONSISTENTLY THIN CARRIER 


With some other thin soft lenses, portions of the 
lens periphery are just as thick as with a stan- 
dard soft lens. Yet overall, the thickness of a 
soft lens may be the most frequent cause of 
corneal edema.’ So we've developed a thin 
soft lens with a carrier that’s consistently thin 
throughout, even in high minus powers, for 
consistently good oxygen exchange. 


Of course, the new AOTHIN lens offers you 
all you've come to expect from an American 
Optical lens. Excellent visual acuity, durability 
and ease of handling. With a simple set of lens 
parameters: one diameter (13.8 mm), three 
base curves (8.3, 8.6 and 9.0 mm) anda 
minus range of -0.25D to -7.75D in .25 diopter 
steps. For further details, please contact your 
American Optical representative or American 
Optical Soft Contact Lens Distributor TODAY! 


Please see next page for full prescribing information 








Reference: Ameri 
erican Optical Corp. 
‘Mandell RB: The “tight” soft contact lens. VISION CARE PRODUCTS P 


Contact Lens Forum, December, 1979, pp 21-32. SOUTHBRIDGE MA 01550 
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TO BRING 
MORE OXYGEN TO 
THE CORNEA 


IXO HIN 


(TETRAFICCN A) 


SOFT CONTACT LENS 


AOTHIN™ (tetrafilcon A) Soft Contact Lens 

DESCRIPTION: AOTHIN™ (tetrafilcon A) Soft Contact Lens is a hemisphencal shell which 
covers the cornea and may cover a portion of the adjacent sclera The lens material. tetra- 
filcon A is a hydrophilic random terpolymer of 2-hydroxyethyl methacrylate. N-vinyl-2- 
pyrrolidone and methylmethacryiate. The polymer is a three-dimensional network of 
terpolymer chains joined by divinyibenzene cross-links. It consists of 57 5% tetrafilcon A and 
42 5% water by weight when fully hydrated in 0.9% sodium chloride solution buffered with 
monobasic and dibasic sodium phosphates 

ACTIONS: In its hydrated state. the AOTHIN™ Soft Contact Lens is soft and pliable When 
dry. the lens becomes hard and brittle These states are completely reversible and a lens 
which has been permitted to dry out will recover all of its hydrated properties when placed in 
normal saline for a period of two hours. When placed on the human cornea. the hydrated lens 
acts as a refracting medium to compensate spherical ametropias. The material has a refrac- 
tive index of 1.43 and the lens has a visible light transmittance greater than 97% 
INDICATIONS: AOTHIN™ Soft Contact Lenses are indicated for the correction of visionin 
persons with non-diseased eyes who have spherical ametropias. corneal astigmatism of 2.50 
diopters or less and/or refractive astigmatism of 2 00 diopters or less 
CONTRAINDICATIONS: AOTHIN™ Soft Contact Lenses are contraindicated in the presence 
of any of the following conditions: (1) Acute and subacute inflammation of the anterior seg- 
ment of the eyes. (2) Any eye disease which affects the cornea and conjunctiva (3) Insuffi- 
ciency of lacrimal secretion. (4) Corneal hypoesthesia. (5) Any systemic disease which may 
affect the eye or be exaggerated by wearing contact lenses 

WARNINGS: Medications and Eye Drops: AOTHIN™ Lenses must be stored in an appropri- 
ate solution when off the eyes. the type of solution being dependent on the system used for 
disinfection. When the lenses are disinfected with the thermal disinfection system, they may 
be stored only in LENSRINS® or BOIL n SOAK” Solution (sterile. buffered preserved saline 
solution). When lenses are disinfected with the chemical disinfection system. they may be 
stored only in FLEXSOL* Solution (sterile isotonic buffered solution containing Adsorbobase 
—a water soluble polymeric vehicie— and preserved with thimerosal 0 001%. chlorhexidine 
0.005% and edetate disodium 0 1%) 

No ophthalmic solutions or medications. including hard contact lens solution. can be used 
by AOTHIN™ Lens wearers prior to or while the lenses are in place on the eyes. Also. no solu- 
tions. including hard contact lens solutions. other than LENSRINS* or BOIL n SOAK® Solution 
or FLEXSOL® Solution may be used on AOTHIN™ Lenses when they are off the eyes 

Since liquids and vapors may be absorbed by AOTHIN™ Lenses. they should not be 
placed in the mouth for wetting. nor wiped with a cloth or tissue 

Abrasions and Infections: | a lens becomes less comfortable than it was when first 
placed on the wearer's cornea. the lens should be removed immediately and the wearer's 
eye and the lens examined for the possible presence of a foreign body If any eye abrasion 
ulceration. irritation or infection is present. or any abnormal eye condition is observed concur- 
rently with lens wear. the lens should be removed immediately and a physician consulted 

Wearing Restrictions: AOTHIN™ Soft Contact Lenses should not be worn while swim- 
ming. sleeping. or in the presence of irritating fumes or vapors 

sual Blurring: |{ visual blurring occurs. the lens must be removed until the condition 
subsides 

Lens Sanitation: Patients must adhere to the recommended daily sanitary Care proce- 
dures for AOTHIN™ Soft Contact Lenses Failure to follow this procedure may result in the 
development of serious Ocular infections 
PRECAUTIONS: rps AOTHIN™ Lenses may be stored only in the appropriate storage 
solution LENSRINS* or BOIL n SOAK®* Solution or FLEXSOL®* Solution depending on disin- 
fecting methods used If left exposed to air the lenses will dehydrate. become brittle and 
break readily If a lens dehydrates. it should be soaked in either LENSRINS*® BOIL n SOAK® or 
FLEXSOL* Solution until it returns to a soft supple state 

Cleaning and Disintecting: AOTHIN™ Lenses must be both cleaned and disiniected 
daily Separate procedures and products are needed to clean and to disinfect Two methods 
of disinfection. thermal or chemical. have been shown to be equally effective The choice of 
disinfection system should be made in consultation with your eye care practitioner 

Cleaning: Daily cleaning is necessary to remove mucus and other deposits which may 
have accumulated on the lens surface Each time the lenses are removed from the wearer's 
eyes, both surfaces of the lenses must be cleaned using several drops of PREFLEX* Clean- 
ing Solution (sterile solution of a nonionic Cleaner preserved with thimerosal 0.004% and ede- 
tate disodium 0. 2%) Lenses must be cleaned before they are disinfected. as deposits on the 
lenses tend to harden and become more difficult to remove after the lenses are disinfected 

Disintecting: AOTHIN™ Soft Contact Lenses may be disinfected with either a thermal or 
chemical regimen. One method or the other must be selected. but not both. THE USER MUST 
NOT ALTERNATE BETWEEN METHODS 

Thermal Disinfection Method: AOTHIN™ Lenses may be effectively disinfected using a 
disinfecting unit approved for use with tetrafilcon A hydrophilic contact lenses After cleaning 
with PREFLEX®* Cleaning Solution. rinse lenses with LENSRINS* or BOIL n SOAK® solution 
and disinfect in an approved thermal disinfection unit. The lens storage containers must be 
emptied and filled with fresh LENSRINS* or BOIL n SOAK® solution just prior to disinfecting 
the lenses 

Alternate Thermal Disinfection Method: |f a thermal unit ıs not available. the following 
disinfection system can be used temporarily. After cleaning the lenses according to instruc- 
tions, fill the lens storage container with fresh LENSRINS* or BOIL n SOAK" solution. Bring a 
pan of water to a rolling boil Remove the pan trom heat. Place the tightly sealed lens storage 
container into the hot water and allow to cool. When the water is cool. lenses have been 
disinfected 

NOTE: Use of an approved thermal disinfection unit should be resumed as soon as 
possibile 

Chemical Disinfection: Disinfection with PREFLEX® Cleaning Solution, FLEXSOL” Solu- 
tion and NORMOL® Rinsing Solution (sterile isotonic saline solution preserved with thimerosal 
0.001% and chlorhexidine 0.005%) has also been shown to be an effective disinfection sys- 
tem for daily care of AOTHIN™ (tetrafilcon A) Soft Contact Lenses 

AOTHIN™ Lenses must be cleaned and rinsed daily (or after wearing) with PREFLEX* 
Cleaning Solution and NORMOL* Rinsing Solution. The FLEXKIT Lens Case must be emptied 
and refilled with fresh FLEXSOL® Solution each time the lens is stored. Fresh FLEXSOL* Solu- 
tion must be used daily for storage and disinfection 


WARNING: DO NOT MIX OR ALTERNATE THE DISINFECTION AND STORAGE SYSTEN 
FLEXSOL*® SOLUTION SHOULD NOT BE USED WITH HEAT 

Hygiene: Before handling the lenses. hands mus! be washed. rinsed thoroughly and « 
with a lint-free towel. Cosmetics. lotions, soaps. oil and hand creams must not come inc: 
tact with the lenses since eye irritation may result. If hair spray is used while the lenses at 
being worn, the eyes must be kept closed until the spray has settled 

Fluorescein: Never use fluorescein while the patient is wearing the lenses because tt 
lenses will become discolored. Whenever fluorescein is used, flush the eyes with LENSF 
or BOIL n SOAK® and wait at least one hour before replacing the lenses. Too early replac 
ment may allow the lenses to absorb residual fluorescein 
ADVERSE REACTIONS: Serious corneal! eg 3 may result from wearing lenses whic! 
may have soaked in hard contact lens solutions. tye irritation may occur within a short tir 
after putting on a hypotonic lens. Removal of the lens will relieve the irritation 

Very rarely a lens may adhere to an eye as a result of a patient sleeping with the lens o 
as a result of wearing a hypotonic lens. If a lens adheres for any reason. the patient may 
instructed to apply a few drops of LENSRINS* or BOIL n SOAK® Solution (if using a thern 
disinfection regimen) or ADAPETTES* Cleaning and Rewetting Solution (sterile, isotonic 
fered solution containing Adsorbobase and preserved with thimerosal 0.004% and edeti 
disodium 0. 1%) (if using a chemical disintection regimen), and wait until the lens moves 
freely before removing it 

Clinical studies indicate that corneal edema as manifested by symptoms such as raini 
or halos around light or visual blurring may occur if lenses are worn continuously for too | 
a time. Removal of the lenses and a rest period of at least one hour generally relieve thes 
symptoms. If symptoms do not subside promptly. professional consultation should be 
obtained 

Excessive tearing. unusual eye secretions and photophobia are not normal If these sy 
toms occur the patient should be examined to determine their cause 
DOSAGE AND ADMINISTRATION: Fitting: Conventional methods of fitting contact lens 
do not apply to AOTHIN™ Soft Contact Lenses. For a detailed description of the fitting tex 
nique. refer to the Fitting Guide for AOTHIN™ (tetrafilcon A) Soft Contact Lenses. copies 
which are available from: American Optical Corp., Vision Care Products. Southbridge 
MA 01550 

Wearing Schedule: There may be a tendency for the patient to overwear the lenses in 
tially. Therefore. the importance of adhering to the following initial daily wearing schedule 
should be stressed to the patient 





Wear Time Rest Period Wear Time 

Da Hours Hour Hours 

1 4 2 4 

2 4 2 4 

3 5 2 5 

4 6 2 5 

5 7 2 5 

6 7 1 6 

7 8 1 7 

8 8 1 8 

9 9 1 8 
10-14 10 1 balance of 

15 all wakıng hours waking hours* 





*lenses should never be worn 24 hours a day 

LENS CARE AND HANDLING: Care must be taken on the initial visit to assure that the 
patient is supplied with an approved disinfection system and fully understands all care a 
handling instructions for the lenses. As with any contact lens. regular recall visits are nec 
sary to assure patient health and compliance with instructions 
HOW SUPPLIED: Each lens is supplied sterile in a glass vial containing 0.9% sodium ch 
rice solution buffered with monobasic and dibasic sodium phosphates. The glass vial is 
marked with the Base Curve. Diameter. Dioptric Power. and Lot Number 

Approved thermal and chemical disinfection systems and care kits are available from, 
variety of manufacturers. Instructions on the use of these systems are contained in the 
AOTHIN™ Patient Instruction Booklet 

PREFLEX. NORMOL. FLEXSOL. ADAPETTES and BOIL n SOAK are registered trader 
of Burton. Parsons & Company. Inc Rev. 3/80 
CAUTION: Federal law prohibits dispensing without prescription 31000 
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This is an artist’s rendition of the fying patients with good post-oper- ' Sinclar, S., Riva, E., Loebl, M.: Blue field 
blue field entoptic phenomenon, the ative visual acuity, the Blue Field entoptic phenomenon in cataract patients 
perception of one’s own leukocytes Entoptoscope was shown to be 53% Archives of Ophthalmology 97: 1092, 
(flying corpuscles ) flowing in the more efficient at identifying those mae 
perifoveal capillaries. patients whose post-operative visual 

acuity would be 20/50 or worse. ? Ibid 


This phenomenon— now easily 
achieved with the newly developed aaa aaa el el ——_—— — 
Blue Field Entoptoscope™ —is a test 
which predicts post-operative visual 
acuity in patients with media opacities 
such as cataracts, traumatic hyphemia 
and vitreous hemorrhage. And it does 
so with remarkable accuracy. 


The Blue Field Entoptoscope: it could give you new insight 
into sight. 


0 I'd like to know more about the Blue Field Entoptoscope. 














But the Blue Field Entoptoscope also Name 
provides ophthalmologists with a new o 
modality for the diagnosis of macular litle 
degeneration, diabetic maculopathy, Address 
occlusions and glaucoma. City 
Compact, portable (just 4.9 Ibs. ) and State Zip 
non-invasive, the Blue Field Entopto- 
Phone 





scope has a clinically superior 
predictive value compared with the 2- 
light discrimination, color perception, 
and Purkinje vascular entoptic 
phenomenon tests.! While all four 
A 8 go) E, E E = 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


A 87 Rumford Avenue. Waltham, Massachusetts 02154 


| 
| 
| 
| 
| 
| 
| 
central serous retinopathy, vascular | 
| 
| 
| 
| 
| Telephone (617) 894-2200 « Telex 94-0533 
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At last 


an Automated Refractor 

that truly 
reduces the 
number 
of refractions 
you perform 
personally 


Until now you had little choice. 

You could perform all the refractions yourself from start 
to finish, or buy a staff-operated auto-refractor to pro- 
vide a starting point for the rest of the examination. In 
either case, there was no way to actually reduce the 
number of refractions you personally performed. 
We've changed all that. 

The American Optical SR III Subjective Refractor can 
truly reduce the number of refractions you perform. 
The SR III is unique among automated refractors—it's a 
staff operated subjective refractor which also provides 
visual acuity. Not only are the findings highly accurate, 
but they are confirmed by the patient through V.A. —just 
like a conventional refraction. And because the SR III 
refractive procedure is delegated to staff, this means 





si. et 




















fewer refractions performed by you. time-consuming follow-ups and provides exactly whi 
For example. you need —a status report. 
Suppose your practice consists of a large number of Setting the record straight. 


“no-change” patients — those who do not need, and do Itis simple fact that no present automated refractor, 
not expect, new glasses. Studies show this group may including the SR III, will fully handle your most difficu 
comprise between 25-45% of your practice. The SRIII refractions. But by eliminating many of your routine ¿ 
identifies these patients and makes a refraction by you repetitive refractions, the SR III frees you to spend me 
unnecessary. Since the instrument provides V.A. for time with the problem patient, or just to see more 
both aided and unaided vision, you have the data to patients. Our claim is modest — it’s also truth. 
confidently state that a new Rx would not significantly Least expensive, most compact. 

improve the patient's vision. Or suppose your practice The SR III fits both your budget and your space. 
consists of a high number of IOL, cataract, or contact Now What? 


lens patients. The SR III excels with these repetitive and If what we say makes sense, you owe it to yourself 
to see how the SR III can work in your own situation. 


Simply tear out the coupon and mail to American 
Optical, 14 Mechanic St., Southbridge, MA 01550. 
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AO SRI 
from 
—- «’ American Optical 
—- it's the subjective 
One. 





Ves, I'd like to know more about the AO SR III 
Please provide more information 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
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Name 
Address 
Gty State Zip AO. 
American 
Phone Optical 
— pa = 14 Mechanic Street 
Area Code Southbridge rye Basic Optical System and original Refracting Method 


I is scence es es sr is is sy a it nT au cs vs ond Sas E (cma pt Say mc Ss I 01550 of the SRIII developed by David L. Guyton, M.D 


Steady effect on |.O.P. for 
12 hours on a single oral dose 


Effect on l.O.P overa 12-hour period 

afrer a single oral dose of DIAMOX® SEQUELS. 
Mean I.O.P levels determined on day 7 

of a b.i.d. steady state pharmacologic study.’ 


f 


24-hour control of |.O.P. with b.i.d. dosage 





Steady, regulated release with lower-peak blood levels 


Steady state blood levels 
without significant fluctuations 


Steady-state blood levels of 

acetazolamide over a period of 12 hours 
following one DIAMOX® SEQUELS® Capsule 
twice a day. Mean serum levels 

determined on day 7 of ab.i.d. steady state 
bioavailability study. ' 
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can improve patient comfort: 


DIA MOX SEQUEL 


ACETA ZOLA MIDE 


Sustained Release 
Capsules 500 mg 


1. Foster TS, Kielar RA: Sc Exhibit, Ann Meeting, Am Acad Ophthalmology & Otolaryngology, Kansas City, Mo, Oct 22-26, 1978 


2. Lichter PR, et al: Am. J. Ophthalmology 85:495, 1978 


Indications: Tablets and Parenteral only: For adjunctive treatment of 
edema due to congestive heart failure; drug-induced edema; cen- 
trencephalic epilepsies (petit mal, unlocalized seizures). All forms 
Chronic simple (open angle) glaucoma, secondary glaucoma, and 
preoperatively in acute angle closure glaucoma where delay of surgery 
is desired in order to lower intraocular pressure 

Contraindications: When sodium and/or potassium serum levels are 
depressed, in marked kidney and liver disease or dysfunction, supra- 
renal gland failure and hyperchloremic acidosis. Long-term use in 
chronic noncongestive angle closure glaucoma 

Warning: Although teratogenic and embryocidal effects demonstrated 
in mice at more than ten times the equivalent therapeutic doses have not 
been evidenced in humans, do not use DIAMOX in pregnancy, espe 
cially during the first trimester, unless expected benefits outweigh these 


potential adverse effects 

Precautions: Increasing the dose may increase drowsiness and pé 
thesia and decrease diuresis. Adverse reactions common to all 
fonamide derivatives may occur: fever, rash, crystaWuria, renal calct 
bone marrow depression, thrombocytopenic purpura, hemo 
anemia, leukopenia, pancytopenia, agranulocytosis. Early detectic 


advised and if such occur, discontinue drug and institute approp 
therapy 

Adverse Reactions: Short-term therapy; (minimal) paresthesias, 
ticularly a “tingling” feeling in the extremities; some loss of appe 


polyuria, drowsiness, confusion. Long-term therapy: An acidotic s 
may supervene usually corrected by bicarbonate. Transient myc 
Other: (occasional) urticaria, melena, hematuria, glycosuria, heg 
insufficiency, flaccid paralysis, convulsions 21 


SuperThin 
AQUAFLG 


tetrafilcon ÀA Hydrophilic Contact Lens 















ater Kicatex lens. 


Super Thin Low Plus. 


With our new 13.8mm Super 
Thin low plus lens, Aquaflex 
now offers a complete line of 
spherical lenses. Central 
thickness ranges from 
.1imms for plano to .28mm 
for +6.00 D. Minimum optical 
zone, 9.0mms. 


Easier to Handle. 


If you’ve had problems with other thin 
lenses curling, shriveling up, turning inside 
out, try the new Aquaflex Super Thin...it has 
the same performance features you’ve come to 
expect from our standard minus and high plus 
lenses, including easier handling. 





Feeling is Believing. 
Make a comparison yourself. Send in this coupon for a 
demonstration sample of our Super Thin lens. Handle 


it, feel it and compare it to any thin lens you've used 
before. 


Name 





Address 





City 











State Zip 


O Also include details on your new low prices ard no-risk 
consignment program. 


AQUAFLEX 


Contact Lens Products 


UCO Optics, Inc., Dept. M, 3000 Winton Road South, 
Rochester, N.Y. 14623 
Call toll-free: 800-828-4580 (800-562-4332 in New York). 5/80 | 
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Blepharitis: A complex subject. 









Treatment: often a simple — 
with Blephamide 


(sulfacetamide sodium 10.0%, prednisolone acetate 0.2%, 
phenylephrine HC] 012%) Liquitilni Sterile Ophthalmic Suspension 


e anti-infective e soothes, lubricates, hydrates 
e anti-inflammatory e prolongs contact time 

e decongestant e extra benefits provided only 
e fast and effective by Liquifilm® (polyvinyl 

e a hard combination to beat alcohol 1.4%) 





BLEPHAMIDE S.O.P STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION 


*INDICATIONS: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other 
information. FDA has classified the indications as follows: “Possibly” effective: Nonpurulent blepharitis and blepharoconjunctivitis (sebor- 


rheal, staphylococcal, allergic); nonpurulent conjunctivitis (allergic and bacterial) Final classification of the less-than-effective indications 
requires further investigation 





CONTRAINDICATIONS: Acute herpes simplex (dendritic keratitis), purulent untreated infections, vaccinia, varicella and most other viral 
diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye 


WARNINGS: 1) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid. 2) Extended use may 
cause increased intraocular pressure in susceptible individuals. It is advisable that the intraocular pressure be checked frequently. 3) In those 
diseases causing thinning of the cornea, perforation has been known to have occurred with the use of topical steroids. 4) Use with caution 
in patients with known or suspected sensitivity to sulfonamides — if sensitivity or other untoward reactions occur, discontinue medicaton 
5) Should be used with caution in the presence of narrow angle glaucoma. 6) Reports in the literature indicate that posterior subcapsular 
lentcular opacities have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids USE IN PREGNANCY: 
Safety of the use of topical steroids during pregnancy has not been established. ALSO AVAILABLE: Blephamide® S.O P® Sterile Ophthalmic 
Ointment, (sulfacetamide sodium 10.0%, prednisolone acetate 0.2%) 3.5 gm. PRECAUTIONS: Ophthalmic ointments may retard corneal healing 
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FURTHER OBSERVATIONS ON A 13qXp TRANSLOCATION ASSOCIATED 
WITH RETINOBLASTOMA 


WARREN W. NICHOLS, M.D., ROBERT C. MILLER, PH.D., MICHAEL SOBEL, B.A., 
AND ELIZABETH HOFFMAN, B.A. 
Camden, New Jersey 


ROBERT S. SPARKES, M.D. 
Los Angeles, California 


T. MOHANDAS, PH.D. 


Torrance, California 


AND 


IRIS VEOMETT, B.A., AND JOHN R. Davis, M.D. 
Tucson, Arizona 


In the last few years much interest has 
been centered on the group of patients 
genetically predisposed to retinoblas- 
toma. These tumors occur either as a 
dominant mendelian form of transmis- 
sion or are associated with deletion of the 
long arm of chromosome 13. Both of 
these genetically predisposed forms have 
been useful in the development of hy- 
potheses regarding the origin of malig- 


From the Department of Cytogenetics, Institute of 
Medical Research, Camden, New Jersey (Drs. 
Nichols and Miller, Mr. Sobel, and Ms. Hoffman); 
the School of Medicine, University of California, Los 
Angeles, California (Dr. Sparkes); the Harbor-UCLA 
Medical Center, Torrance, California (Dr. Mohan- 
das); and the University of Arizona College of Medi- 
cine, Tuscon, Arizona (Ms. Veomett and Dr. Davis). 
This study was supported by grant NO3-PO1-AG 
00378 and contract NO1-AG4-2865 (Dr. Nichols) 
from the National Institutes of Health. Dr. Nichols is 
the S. Emlen Stokes Professor of Genetics at the 
Institute for Medical Research. 

Reprint requests to Warren W. Nichols, M.D., 
Department of Cytogenetics, Institute for Medical 
Research, Copewood St., Camden, NJ 08103. 
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nancy,’ especially in comparison to the 
sporadic form of the disease. In the case 
of retinoblastoma associated with abnor- 
malities of chromosome 13, 22 cases have 
been reported.*” Of these, 14 were 
studied by banding techniques and band 
13q14 was involved in each case. !%!, 152 
Most of these involved a deletion of all 
or part of this band, but in one case 
reported by Cross and associates! a 
balanced translocation between chromo- 
some 13 and the X chromosome was 
involved. In the initial report the obser- 
vations were interpreted as a transloca- 
tion of the long arm of 13 on to the short 
arm of one X chromosome with a break- 
point at 13q14 without the loss of X 
chromosome material. Barr body mea- 
surements and autoradiographic deter- 
mination of the late labeling X chromo- 
some in a few peripheral leukocytes 
indicated the normal X chromosome was 
late labeling. This led to the interpreta- 
tion of the loss of a portion of band 13q14 


621 


622 


as the factor producing the retinoblas- 
toma. Riccardi and associates” com- 
mented on the original report and 
suggested the published figures of the 
derivative X chromosomes were compat- 
ible with a mosaic chromosome pattern 
with a cell line with a breakpoint at 
13q12, and another line that was partially 
deleted with the loss of all of band 13q21 
and approximately the distal half to two 
thirds of band 13q14. This secondary 
interstitial deletion after the primary 
reciprocal translocation would produce 
one line monosomic for the distal por- 
tion of 13ql4 and produce the reti- 
noblastoma. Riccardi and associates” 
also stated that although the findings 
were compatible with an inactivation via 
heterochromatinization of the derivative 
X chromosome producing a functional 
monosomy for 13q14, this was unlikely 
on the basis of the original observations 
by Cross and associates; that is, the late 
replicating normal X chromosome in 
peripheral lymphocytes. 

We report further observations made 
in two additional studies as well as the 
original study done on a fibroblast cell 
line derived from this patient. 


MATERIAL AND METHODS 


Additional banding studies were done 
by a modification of the Giemsa-trypsin 
method of Seabright™ and the quinacrine 
fluorescence technique.” Late labeling 
studies of the X chromosome were 
performed with tritiated thymidine and 
autoradiography,” reverse banding with 
bromodeoxyuridine*’ and bromodeoxy- 
uridine acridine orange fluorescence.” 
Studies to differentiate between active 
and inactive X chromosomes were also 
made by making somatic cell hybrids 
between these fibroblasts and rodent 
cells lacking the hypoxanthine-gua- 
nine-phosphoribosyltransferase enzyme, 
and selecting with hypoxanthine-ami- 
nopterin-thymidine.*” Because human 
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chromosomes are lost from the hybrids 
under the conditions of the experiment 
and only cells that have hypoxanthine 
guanine phosphoribosyltransferase can 
survive in hypoxanthine-aminopterin- 
thymidine medium, clones can be select- 
ed that have retained an active human 
X chromosome. Which X chromosome 
is retained under these circumstances 
can be determined cytogenetically and 
the genetic activity can be confirmed 
by the expression of human glucose-6- 
phosphate dehydrogenase which is also 
coded on the X chromosome. 


RESULTS 


In contrast to the earlier studies, all of 
the banded karyotypes made from skin 
fibroblasts by both techniques in both 
additional laboratories and the original 
laboratory of this patient show that the 
breakpoints in chromosome 13 were at 
the junction of band q12 and band q13, 
with band q13 being visible in the 
segment translocated to the short arm of 
the X chromosome (Figs. 1 and 2). These 
examinations were made on 101 cells. 
This breakpoint was confirmed when the 
original material prepared from blood 
cells was reviewed by two of us (I.V. and 
J.R.D.). Therefore, it appears that the 
original breakpoint was determined on 
the basis of a misinterpretation of the 
densitometric studies. No evidence was 
found in the material for mosaicism. Late 
labeling studies on fibroblasts by the 
three techniques showed the abnormal 
X chromosome to be late labeling in 
every one of the 104 cells examined 
(Figs. 3-5). 

In the studies of somatic cell hybrids 
derived from the fusion of fibroblasts 
with rodent cells followed by selection 
with hypoxanthine-aminopterin-thymi- 
dine medium, eight independent hybrid 
lines were obtained. Seven of these 
hybrid lines retained the normal X chro- 
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Fig. 1 (Nichols and associates). Giemsa banded karyotype showing 13; X translocation with band 13q13 
included in the segment on the X chromosome (arrow). 





Fig. 2 (Nichols and associates). Partial karyotypes from seven cells showing the above 
translocation with breakpoint in band 13q12 (arrows). 
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mosome and coordinately expressed 
human glucose-6-phosphate dehydro- 
genase. Four of these were then selected 
in 8-azaguanine and lost the normal 
X chromosome and the expression of 
human glucose-6-phosphate dehydro- 
genase. The eighth hybrid line retained 
the X-13 derivative chromosome and 
expressed human glucose-6-phosphate 
dehydrogenase and esterase D, the latter 
being coded on chromosome 13. When 


MAY, 1980 


age 


¥ 
s% w 


11 Aa 


i 


Fig. 3 (Nichols and assı 
ciates). Banded karyotyg 
above and late labeling wit 
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showing heavy labeling of tł 
translocated X chromosome 
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these were then selected with 8- 
azaguanine this X-13 translocation chro- 
mosome was lost, as was the expression 
of human glucose-6-phosphate dehydro- 
genase and esterase D. 


DISCUSSION 


We found in both the review of the 
original blood cell preparations and the 
additional fibroblast analyses that the 
breakpoint of chromosome 13 is clearly at 
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Fig. 4 (Nichols and associates). Partial karyotypes from bromodeoxyuridine reverse 
banding showing late labeling of translocated X chromosome. 


the junction of band ql2 and q13, with to the X chromosome. Because most of 
band q13 being included in the transloca- the evidence indicates that the chromo- 
tion to the short arm of the X chromo- somal abnormality asociated with retino- 
some. It follows, therefore, that band blastoma involves a partial or complete 
13q14 is also in the segment translocated deletion of band 13q14, the most likely 


Fig. 5 (Nichols and associ- 
ates). Late labeling with 
bromodeoxyuridine acridine 
orange fluorescence showing 
late labeling of translocated 
chromosome. 
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explanations for the present case are 
either a functional monosomy for band 
ql4 because of heterochromatinization 
and inactivation of the derivative X chro- 
mosome via lyonization, or a mosai- 
cism with an interstitial deletion in some 
cells, as suggested by Riccardi and associ- 
ates. Predominance of cells with 
the derivative X chromosome inactivat- 
ed and the lack of evidence of mosaicism 
for an interstitial deletion make the first 
possibility appear more likely. It is clear 
that the translocated X chromosome is 
the one usually showing late labeling. 
Also, the translocated portion of chromo- 
some 13 is lighter than its normal homo- 
logue in the reverse banding prepara- 
tions (seen best in band 13q22), and thus 
is an indication of probable spreading of 
the heterochromatic inactivation to the 
translocated segment of chromosome 13. 
However, because chromosome 13 nor- 
mally is late labeling, the differences 
between the normal 13 and the translo- 
cated 13 are not dramatic, and it is not 
possible to establish definitively the 
spread of inactivation on a cytogenetic 
basis alone. Demonstration of a quanti- 
tative reduction in the amount of 
esterase D produced in these cells com- 
pared to normal would directly illustrate 
this point. 

The difference in the inactivation 
findings in the leukocyte culture may be 
because of tissue differences resulting 
from random X chromosome inactivation 
in precursor cells or from the small 
number of cells that were suitable for 
examination in the original study. The 
presence of an active X-13 chromosome 
in one hybrid cell line supports random 
inactivation of the X chromosomes in this 
patient and points to the existence of a 
small population of cells even in the 
fibroblasts in which the normal X chro- 
mosome is inactivated, although late 
replication studies done directly on the 
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fibroblasts failed to show the presence of 
these cells. Genetic inactivation of the 
13q14 band in the derivative X chromo- 
some is therefore hypothesized as the 
predisposing factor in this case of retino- 
blastoma. 


SUMMARY 


In a patient with a 13qXp translocation 
and retinoblastoma the band associated 
with retinoblastoma (13q14) was clearly 
translocated intact to the X chromosome 
rather than being the breakpoint of the 
translocation. Genetic inactivation of the 
derivative X chromosome shown by late 
labeling and cell hybridization tech- 
niques in the predominance of cells 
indicated a functional monosomy for this 
segment as the most likely predisposing 
factor in producing retinoblastoma. 
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IMMUNE COMPLEXES AND CARCINOEMBRYONIC ANTIGEN LEVELS 
IN METASTATIC CHOROIDAL TUMORS 
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Approximately 50% of metastatic 
choroidal tumors are diagnosed before 
discovery of the primary neoplasm.! Lab- 
oratory tests may be useful in the differ- 
entiation of metastatic choroidal tumors 
from primary choroidal tumors. In many 
human cancers, immune complexes, 
consisting of antigens and antibodies, 
have been shown in patients’ sera.” In 
some, but not all malignancies, increased 
levels of immune complexes are ob- 
served more often in patients with wide- 
spread vs localized disease.’ 

We studied immune complex and car- 
cinoembryonic antigen levels in patients 
with metastatic choroidal tumors. When 
both assays are used, greater than 90% of 
patients with metastatic choroidal mela- 
noma tumors may be identified. 


SUBJECTS AND METHODS 


Patients were examined here. All hada 
standard ocular oncology examination for 
their choroidal tumor including a general 
history and physical examination, Gold- 
mann perimetry, indirect ophthalmos- 
copy, fundus photography, fluorescein 
angiography, and ultrasonography using 
both quantitative echography and B-scan 
ultrasound examination. Diagnosis was 
based on the clinical evaluation in the 
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Ocular Oncology Unit. Eleven patients 
with systemic tumors metastatic to the 
choroid and one patient with a choroidal 
melanoma with systemic metastases 
were studied. Metastatic disease was 
documented in all patients. At the time 
of ocular examination, six patients with 
metastatic choroidal tumors had concom- 
itant nonocular metastases; four patients 
had choroidal metastases as the initial 
signs of widespread disease (Table 1). 
All laboratory studies were performed 
in a masked manner. Immune complex 
levels were measured by a modified Raji 
cell radioimmunoassay; an immune com- 
plex level greater than 25 pg/ml (ag- 
gregated human IgG equivalent) was 
considered abnormal (>2 SD above 
the mean).*” Twenty-nine of 31 (94%) 
of the normal subjects simultaneously 
tested had immune complex levels less 
than this. Carcinoembryonic antigen de- 
terminations were performed using 


TABLE 1 


OCULAR AND SYSTEMIC STATUS OF 11 PATIENTS 
WITH METASTATIC CHOROIDAL TUMORS 


Ocular 
Involvement 


Systemic 
Patient No. Metastases* 
Unilateral, multiple tumors + 
Unilateral, single tumor — 
Unilateral, single tumor 
Bilateral, multiple tumors 
Unilateral, multiple tumors 
Unilateral, multiple tumors 
Bilateral, multiple tumors 
Unilateral, multiple tumors 
Bilateral, multiple tumors 
Unilateral, multiple tumors 
Bilateral, multiple tumors 


= O O 0N QUA WON 
+1 ++++141 


pi pt 


*+ indicates positive; —, negative. 
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the carcinoembryonic antigen-RAI kit 
(Hoffman-LaRoche); a carcinoembryonic 
antigen value of greater than 10 ng/ml 
was considered abnormal.®’ Statistical 
evaluation was performed by using the 
Chi-square test and Mann-Whitney test. 


RESULTS 


Nine of 11 patients with metastatic 
choroidal tumors had increased immune 
complex levels; increases were observed 
in three of four patients with isolated 
choroidal metastases and five of seven 
patients with widespread disease (Table 
2). Four patients with metastatic 
choroidal tumors had carcinoembryonic 
antigen levels greater than 10 ng/ml; 
these included three of six patients with 
widespread metastases and one of four 
patients with isolated choroidal lesions. 

All patients with choroidal melanoma 
had carcinoembryonic antigen levels 
greater than 10 ng/ml. Ten of 43 choroi- 
dal melanoma patients had increased 
immune complex levels (>25 g/ml 
aggregated human IgG equivalent); one 
patient had developed metastases; six 
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patients have concomitant disease (rheu- 
matoid arthritis, dermatomyositis, and 
Sjégren’s disease); three patients have 
increased levels without the clinically 
detectable metastatic disease or other 
diseases associated with immune com- 
plex increases.*" The difference in the 
incidence of abnormal immune complex 
or carcinoembryonic antigen levels in 
patients with metastatic choroidal tumors 
and those with choroidal melanomas or 
normal controls was statistically signifi- 
cant (P <.005). 


DISCUSSION 


Ten of 11 patients (91%) with metastat- 
ic choroidal tumors had an increase of 
either immune complex or carcino- 
embryonic antigen levels. As Michael- 
son, Felberg, and Shields®’ have de- 
scribed, approximately 50% of the pa- 
tients with metastatic lesions have abnor- 
mal carcinoembryonic antigen values 
(>10 ng/ml); in the current study only 
four of ten patients with metastatic cho- 
roidal tumors had carcinoembryonic anti- 
gen levels greater than 10 ng/ml. Fewer 


TABLE 2 


IMMUNE COMPLEX AND CARCINOEMBRYONIC ANTIGEN LEVELS OF 
PATIENTS WITH METASTATIC CHOROIDAL TUMORS* 


Raji Radioimmunoassay, Carcinoembryonic 
wg (Aggregated Human IgG Antigen 
Patient No. Equivalent/ml) (ng/ml) 
Metastatic Choroidal Breast Carcinoma 

1 56 (+) 2.5 (—) 

2 5 (—) 140 (+) 

3 40 (+) 4.2 (-) 

4 28 (+) 100 (+) 

5 88 (+) 3.5 (—) 

6 18 (—) 8.1 (—) 
7 85 (+) 

Miscellaneous Choroidal Metastases 

8 Lung 56 (+) 20 (+) 

9 Thyroid 103 (+) 3990 (+) 

10 Stomach 25 wg (+) 6.6 (—) 

11 Pancreas 98 (+) 6.2 (—) 

Choroidal Melanoma With Widespread Metatases 
12 530 (+) 6.2 (—) 


*+ indicates positive; —, negative. 
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patients with isolated choroidal metasta- 
ses had increased carcinoembryonic anti- 
gen levels than did patients with wide- 
spread disease (one of four vs three of 
six); however, the number of patients 
studied is too few for significant conclu- 
sions to be drawn. In some neoplasms 
carcinoembryonic antigen levels corre- 
late with tumor burden.” This may 
explain the relatively low sensitivity of 
the carcinoembryonic antigen assay in 
the diagnosis of metastatic choroidal 
tumors because many patients have ocu- 
lar lesions as the only manifestation of 
widespread disease. ! 

Increases in immune complex levels 
were detected in nine of 11 (82%) pa- 
tients with metastatic choroidal tumors. 
In some malignancies, immune complex 
levels are an early and sensitive indicator 
of disease status and prognosis; however, 
on other tumors they are not.? Immune 
complex determinations may be a more 
sensitive means of detecting metastatic 
choroidal tumors than the carcinoem- 
bryonic antigen assay; however, further 
data are necessary to determine this. 

In this study the specificity of the Raji 
assay was less than the carcinoembryonic 
antigen test in the diagnosis of metastatic 
choroidal disease. We observed no 
carcinoembryonic antigen level greater 
than 10 ng/ml in primary choroidal mela- 
noma patients; however, ten of 43 mela- 
noma patients had immune complex 
increases. Immune complexes have been 
detected in a number of diseases includ- 
ing rheumatologic, hematologic, and ne- 
oplastic processes.*" In patients with 
choroidal tumors with no other systemic 
diseases, an increase of either immune 
complex or carcinoembryonic antigen 
levels may suggest the possibility of a 
metastatic lesion. Although immune 
complex increases are often present in 
patients with metastases, they are not 
specific for this diagnosis and may be 
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increased in many other conditions; they 
should not be used as the sole diagnostic 
criteria for metastatic choroidal tumors. 

In one patient with a choroidal mela- 
noma who developed metastatic disease, 
an increase in immune complex levels 
was detected early in the metastatic 
disease process. In systemic melanoma, 
the levels of immune complexes have 
correlated with both disease status and 
prognosis.” Many patients with cho- 
roidal melanomas are treated with mo- 
dalities other than enucleation. As more 
patients are conservatively managed, 
better prognostic guides must be estab- 
lished; possibly immune complex deter- 
minations will increase our ability to 
predict accurately the prognosis in cho- 
roidal melanoma. 


SUMMARY 


We studied 11 patients with metastatic 
choroidal tumors and one patient with a 
metastatic choroidal melanoma by using 
the Raji cell radioimmunoassay to detect 
immune complexes, and the carcinoem- 
bryonic assay. Ten (91%) patients with 
choroidal metastases had an increase of 
either immune complex levels or car- 
cinoembryonic antigen results. 
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OPHTHALMIC MINIATURE 


To look at a star by glances—to view it in a sidelong way, by 
turning toward it the exterior portions of the retina (more 
susceptible of feeble impressions of light than the interior), is to 
behold the star distinctly—is to have the best appreciation of its 
lustre—a lustre which grows dim just in proportion as we turn our 
vision fully upon it. A greater number of rays actually fall upon the 
eye in the latter case, but, in the former, there is the more refined 
capacity for comprehension. By undue profundity we perplex and 
enfeeble thought; and it is possible to make even Venus herself 
vanish from the firmament by a scrutiny too sustained, too 


concentrated, or too direct. 


Edgar Allan Poe 
Murders In The Rue Morgue 


MELANOCYTOMA OF THE CILIARY BODY AND IRIS 


JERRY A. SHIELDS, M.D., JAMES J. AUGSBURGER, M.D., 
VITALIANO BERNARDINO, JR., M.D., AND ANDREW W. ELLER, M.D. 
Philadelphia, Pennsylvania 
AND 
EDWARD KULCZYCKI, M.D. 
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The melanocytoma (magnacellular ne- 
vus) is a deeply pigmented intraocular 
tumor that is usually located on the optic 
nerve head. It is recognized as a variant 
of a benign nevus with distinctive clinical 
and pathologic features.'* Despite its 
benign cytology, the melanocytoma of 
the optic disk may undergo slow growth‘ 
and may produce visual field defects and 
pupillary abnormalities. In rare in- 
stances a melanocytoma may occur in the 
choroid,’ iris,’ and ciliary body.®? In 
some cases these extrapapillary melano- 
cytomas may show extrascleral involve- 
ment or signs of enlargement!’ that 
make the clinical differentiation from 
malignant melanoma extremely difficult. 
We describe herein a patient with a 
melanocytoma of the ciliary body that 
involved the iris and encroached upon 
the lens. The eye was enucleated; the 
clinical diagnosis was malignant mela- 
noma. 

CASE REPORT 


A 29-year-old woman consulted her ophthalmolo- 
gist in December 1978 because of a “spot” on the iris 
of her left eye. The patient reported progressive 
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enlargement of the iris lesion for about three to four 
months. Her last ocular examination two years 
earlier, which included slit-lamp biomicroscopy, had 
shown no evidence of the iris tumor. The patient was 
referred to one of us (J.A.S.) for diagnosis and 
management. 

Our examination showed an uncorrected visual 
acuity of 6/6 (20/20) in both eyes and intraocular 
pressures of 13 mm Hg in both eyes by applanation 
tonometry. Slit-lamp examination showed a well- 
delineated pigmented mass in the temporal portion 
of the left iris (Fig. 1). The mass appeared to be 
pushing the iris stroma aside, indicating that it had 
grown forward from the ciliary body. Examination 
through the dilated pupil showed the bulk of the 
tumor to be in the ciliary body. The tumor was 
touching the inferotemporal equator of the lens, 
which was slightly subluxated. The mass extended 
from the 2 to 5 o'clock meridians of the ciliary body 
and extended about 1.0 mm posterior to the ora 
serrata. Transillumination showed a round shadow 
approximately 7 mm in diameter involving the 
inferotemporal portion of the ciliary body. 





Fig. 1 (Shields and associates). Anterior segment 
showing deeply pigmented mass replacing the iris on 
temporal side (arrows). 
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Ocular B-scan ultrasonography showed a discrete 
dome-shaped mass originating from the ciliary body. 
The A-scan showed internal echoes of moderately 
low intensity compatible with malignant melanoma." 

An incisional radioactive phosphorus (P) uptake 
test 3 performed 48 hours after administration of 
the isotope showed an uptake of 108% as compared to 
control sites. Our clinical diagnosis was malignant 
melanoma of the ciliary body. Because the tumor was 
too large to manage successfully by iridocyclectomy, 
the eye was enucleated. 


RESULTS 


Gross examination showed a normal- 
sized left eye with a pigmented tumor 
involving the iris inferotemporally. Trans- 
illumination showed a shadow extending 
posteriorly from the corneoscleral limbus 
and measuring about 7 mm in diameter. 

The sectioned globe showed a deeply 
pigmented ciliary body mass that mea- 
sured about 8 mm in diameter through 
the base and 6 mm in greatest elevation. 
The tumor was in apposition to the lens 
equator and had produced a slight sub- 
luxation of the lens. The tumor extended 
through the iris root and was present in 
the anterior chamber. 

Low-power microscopy showed a 
deeply pigmented mass originating from 
the ciliary body (Fig. 2). The tumor 
replaced the peripheral iris and trabecu- 
lar meshwork in the involved quadrant. 
The tumor was composed of plump cells 
with such closely packed pigment gran- 
ules in the cytoplasm that the nuclei 
stood out as lighter areas. Cystic spaces 
within the tumor contained pigment 
laden macrophages and free tumor cells. 
Bleached preparations showed round to 
oval cells with distinct round nuclei. 
Unusually prominent nucleoli and mitot- 
ic figures were not present (Fig. 3). The 
cells were identical to those characteris- 
tic of a melanocytoma.'” 


DISCUSSION 


The melanocytoma of the optic papilla 
has distinctive clinical features that have 
been well described.'’ Cogan proposed 


MELANOCYTOMA 


633 





Fig. 2 (Shields and associates). Low-power photo- 


micrograph of temporal anterior chamber angle 
region. Note replacement of the peripheral iris 
stroma and trabecular meshwork by the deeply 
pigmented tumor (hematoxylin and eosin, X20). 


the term magnacellular nevus, which 
may be a more appropriate designa- 
tion. When a tumor composed of similar 
cells occurs in an extrapapillary location, 
it may be impossible to differentiate it 
clinically from malignant melanoma. 
There were several reasons why the 
diagnosis of malignant melanoma was 
strongly suspected in this case. These 
included the size and the dark brown 
color of the lesion, the patient's history of 
growth of the lesion, the normal results 
of the ophthalmic examination two years 
before detection of the tumor, and the 
results of the ancillary diagnostic studies. 
With regard to the size of the lesion, 
typical benign melanocytic tumors of the 
uveal tract (nevi) rarely attain a thickness 
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Fig. 3 (Shields and associates), Photomicrograph of 
bleached specimen showing characteristic plump 
cells with benign cytologic features (bleached prepa- 
ration, hematoxylin and eosin, x 100). 


greater than 2.0 mm.” Most histologi- 
cally documented malignant melanomas 
are greater than 2 mm in thickness. Be- 
cause the tumor thickness in our case was 
6 mm, we considered it unlikely to be a 
nevus. 

The lesion was dark brown rather than 
black. Most melanocytomas of the optic 
disk™ or the iris’ appear black. Involve- 
ment of the iris coupled with the pa- 
tients history that the lesion had en- 
larged indicated that this was a growing 
lesion. Most benign melanocytic tumors 
of the uvea are believed to be stationary, 
nonprogressive lesions that remain dor- 
mant throughout the patient’s life. How- 
ever, slow enlargement of some melano- 
cytomas of the optic disk has been 
shown. 

Ultrasonography" and the P uptake 
test? have been reported to be highly 
reliable in differentiating malignant mel- 
anomas of the ciliary body from many 
benign lesions. In this case, ultrason- 
ography was consistent with the diagnosis 
of malignant melanoma. This is not 
surprising because the closely packed 
cells of a melanocytoma would be expect- 
ed to produce echographic features simi- 
lar to those of closely packed cells pres- 
ent in most uveal melanomas. Despite 
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the benign cytology of this lesion, the 
incisional “P uptake test gave a positive 
result. However, in our experience most 
malignant melanomas of the ciliary body 
of a size comparable to that of our 
patients tumor give a ?P uptake test 
result much higher than 100%. We 
believe that a minimally positive ”P 
uptake test should possibly be viewed 
with suspicion if it occurs with a tumor of 
this size. 

Thorough clinical examination of our 
patient's tumor, including the use of 
currently available ancillary tests, failed 
to show its benign nature before enuclea- 
tion. The problem of erroneous diagnosis 
of malignant melanoma of the uvea may 
never be entirely eliminated. 


SUMMARY 


A 29-year-old woman had a pigmented 
ciliary body mass that extended through 
the iris into the anterior chamber. On 
the basis of clinical findings and ancillary 
diagnostic studies, the clinical diagnosis 
was malignant melanoma of the ciliary 
body. The enucleated eye showed the 
tumor to be composed of cells identical 
to those of a melanocytoma of the optic 


disk. 
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OPHTHALMIC MINIATURE 


.. . it was with my wounded eye that I was seeing this gang of 
brigands. You see for yourself by this pucker and scar how the thin 
blade passed between socket and ball, but it was only at that 
moment, when I was dragged from the coach, that I understood 
that my sight was not gone forever. The creature's intention, 
doubtless, was to drive it through into my brain, and indeed he 
loosened some portion of the inner bone of my head, so that I 
afterwards had more trouble from that wound than from any one of 
the seventeen which I have received. 


Sir Arthur Conan Doyle 
The Exploits of 

Brigadier Gerard 

New York, Appleton, 1896 


ORBITAL CARCINOID TUMOR METASTATIC FROM THE COLON 


James A. Rus, M.D., ROBERT R. WALLER, M.D., 
AND R. JEAN CAMPBELL, M.D. 
Rochester, Minnesota 


Metastatic neoplasms cause from 3 to 
9% of orbital tumors.! Although 153 
malignant tumors metastatic to the orbit 
from distant sites have been described in 
reports from several countries,”" only 
one case of a malignant carcinoid orbital 
tumor has been reported. Carcinoid 
tumors are a heterogeneous group of 
neoplasms of the enterochromaffin cells 
of the gastrointestinal tract and of similar 
cells in the bronchial tree, biliary tract, 
and pancreatic duct that are also derived 
from the embryonic gut. Bronchial carci- 
noid tumors have previously been re- 
ported to metastasize to the eye,!” but 
intestinal carcinoids metastatic to the eye 
and adnexa are extremely rare.’ Font and 
Ferry” have reported one case of an ileal 
carcinoid tumor metastatic to the orbit, 
but, to the best of our knowledge, we 
report the first case of a documented 
metastatic carcinoid tumor whose pri- 
mary site was the colon. 


CASE REPORT 


A 58-year-old woman was referred here for evalua- 
tion of left-sided exophthalmos of one week’s dura- 
tion. She had been in good health until early June 
1979, when she was hospitalized elsewhere for the 
sudden onset of intermittent abdominal cramps 
associated with nausea, vomiting, and diarrhea. 
Findings on physical examination were normal ex- 
cept for abdominal distention, diminished bowel 
sounds, and diffuse abdominal tenderness, symptoms 
that were consistent with bowel obstruction. Labora- 
tory tests showed a hematocrit of 39% and hemoglo- 
bin of 12.7 g/100 ml. Normal laboratory tests includ- 
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ed routine serum chemistries, bilirubin, alkaline 
phosphatase, electrolytes, and urinalysis. A chest 
roentgenogram was normal, but a barium enema 
performed on the second hospital day disclosed an 
annular constricting lesion of the proximal colon. On 
June 25, 1979, a bulky tumor involving the hepatic 
flexure and proximal 35 cm of colon was resected 
(Fig. 1). Palpable mesenteric nodes extending from 
the lesion to the para-aortic area were present. 

Postoperatively, the patient was well until July 6, 
1979, when left-sided exophthalmos, chemosis, and 
diplopia suddenly occurred. The patient was referred 
to the Mayo Clinic on July 11, 1979, and findings on a 
general examination, other than a well-healing ab- 
dominal scar, were unremarkable. Visual acuity was 
R. E.: 6/6 (20/20) and L.E.: 6/7.5 (20/25). Near visual 
acuity was 4/6 (14/21) in both eyes. External examina- 
tion of the left eye showed a proptosis of 7 mm, as 
measured by a Hertel exophthalmometer. Moderate 
conjunctival chemosis and blepharoptosis of the left 
upper eyelid (2 mm) were noted. All of the extraocu- 
lar muscles of the left eye were involved, with 
particular weakness of the superior rectus and inferi- 
or oblique muscles. Results of forced duction tests 
were normal. Pupillomotor function was preserved, 
and there was no afferent pupillary defect. No mass 
was palpable in the anterior orbit. Intraocular pres- 
sure was 14 mm Hg bilaterally, and findings on 
ophthalmoscopy were normal in each eye. 

Normal laboratory tests included a routine com- 





Fig. 1 (Rush, Waller, and Campbell). Uniform 
small cells with hyperchromatic nuclei are arrayed in 
well-defined nests (classic pattern) and in inter- 
anastomotic strands (trabecular pattern). Muscle coat 
of colon shows hypertrophy. Normal colon is at right 
(hematoxylin and eosin, x 16). 
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plete blood cell count, serum chemistry group, and 
urinalysis. A 24-hour collection of 5-hydroxyindole- 
acetic acid showed a strikingly increased level of 
138.1 mg (a normal value is less than 10 mg/24 
hours). A chest roentgenogram was normal. Roent- 
genograms of the orbit showed soft tissue swelling in 
the left orbit but no bone destruction (Fig. 2). 
Computed tomography scans of the head and orbit 
showed a large mass in the left orbit, extending from 
the apex along the superior and inferior rectus 
muscles and displacing the optic nerve anteromedial- 
ly (Fig. 3). A liver scan was nondiagnostic. 

On July 26, 1979, as the result of an anterolateral 
orbitotomy of the left orbit and biopsy of the lesion, a 
diagnosis of metastatic carcinoid tumor was made 
(Fig. 4). The left orbit was irradiated with 3,500 rads 
of radioactive cobalt (Co), and the ocular motility 
and exophthalmos of the left eye improved. By Aug. 
28, 1979, the chemosis had resolved. 


DISCUSSION 


The carcinoid tumor, derived from 
tissue whose embryonic precursor is the 
primitive endoderm, occurs in organs 
differentiated from the embryonic gut. 
The cells of origin are the chromaffin 
cells lining the gastrointestinal crypts of 





Fig. 2 (Rush, Waller, and Campbell). Posteroante- 
rior roentgenogram of skull, showing soft tissue mass 
in left orbit and no bone destruction. 
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Lieberkiihn and similar cells of the bron- 
chial tree. The term carcinoid refers to 
the fact that these cells, whose biologic 
behavior is comparatively benign, are 
histologically similar to carcinoma cells. 
Decades after the term was coined, the 
potentially malignant activity of this 
tumor became known. 

The prevalence of gastrointestinal car- 
cinoid tumors is 0.65 to 1.1% of autopsy 
series”; these tumors occur throughout 
the gastrointestinal tract from the sto- 
mach to the rectum, sparing only the 
esophagus. The frequency of carcinoids 
of the small intestine increases exponen- 
tially from the duodenum to the ileum, 
and carcinoids of the appendix constitute 
45% of all gastrointestinal carcinoid tu- 
mors.” Colonic carcinoids, excluding 
those originating from the cecum or 
rectum, occur least often of all intestinal 
carcinoids, comprising only 28 of the 
2,579 tumors in one review series.” 
Despite this low frequency, of all carci- 
noids, these colonic tumors have the 
highest rate of local metastases, almost 
38%," but the incidence of distant me- 
tastases is poorly documented. In one 
report of 209 patients with carcinoid 
tumors of the small intestine, metasta- 
ses developed outside the abdominal 
cavity in only three patients. 

Interestingly, our patient with a carci- 
noid tumor of the colon manifested clini- 
cal symptoms of orbital metastasis within 
a month after the initial abdominal symp- 
toms. According to Moertel and associ- 
ates” the presence of metastasis seems to 
be a prerequisite for the clinical diagno- 
sis of carcinoid of the small intestine. Ten 
times as many patients with intestinal 
symptoms showed evidence of local me- 
tastasis compared with those whose 
tumor was an incidental finding at autop- 
sy. This may be related to the size of the 
primary tumor, as these investigators 
found that only 2% of the lesions less 
than 1 cm in diameter metastasized, 
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Fig. 3 (Rush, Waller, and Campbell). Computed tomography scans of orbit. Left, Axial thin-section scan 
without contrast medium, showing intraconal mass in left orbit displacing optic nerve medially. There is no 
bone expansion or erosion. Right, Coronal thin-section scan through midorbital plane without contrast 
medium, showing superiorly located mass adjacent to intact orbital roof. Optic nerve and superior rectus 
muscle are indistinguishable from the lesion. 





Fig. 4 (Rush, Waller, and Campbell). Left, Histologic appearance of orbital metastasis closely resembles 
that of primary colonic neoplasm; admixture of both classic and trabecular patterns is present (hematoxylin and 
eosin, X 160). Right, Argentaffin granules are present in cytoplasm of many of these cells (Masson-Fontana 
stain, X400). 
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whereas 80% of those tumors 2 cm or 
larger metastasized. Although similar 
figures have been reported for rectal 
carcinoid tumors, no data are available 
for the less common primary carcinoid of 
the colon. It is nonetheless remarkable 
that the tumor attained such a large size 
in our patient before the rapid sequential 
development of abdominal and orbital 
symptoms. 

Carcinoid tumors are notoriously 
slow-growing cancers." In our patient, 
the slow growth of the primary tumor 
along 35 cm of the bowel wall allowed 
spreading of tumor cells to the orbit: 
thus, symptoms of abdominal obstruction 
and exophthalmos appeared in rapid 
succession. 

An orbital metastatic focus should not 
deter therapeutic intervention, as the 
prognosis for patients with carcinoid 
tumor is favorable. The five-year survival 
rate is 38% for patients with inoperable 
nodal or peritoneal spread and 21% for 
patients with liver metastasis. One 
patient with orbital metastasis from a 
carcinoid tumor of the ileum survived 
nine years after orbital exenteration and 
11 years after initial bowel resection.! A 
patient of Rosenbluth, Laval, and Weil,” 
in whom metastatic choroidal involve- 
ment developed from a bronchial carci- 
noid tumor, survived 12 years after 
enucleation.” 

The effectiveness of radiation therapy 
for the treatment of metastatic carcinoid 
tumor is unproven. Although it was once 
considered to be radio-insensitive, inop- 
erable abdominal carcinoid tumor has 
been controlled by total abdominal ir- 
radiation in five of ten patients.” The 
results in our patient show that irradi- 
ation of orbital carcinoid can help to 
alleviate proptosis. 

Metastatic carcinoid tumors, particu- 
larly those that spread to the liver, may 
also cause the carcinoid syndrome, a 
symptom complex of intermittent facial 
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flushing, diarrhea, asthma, and endocar- 
dial fibrosis of the right side of the heart. 
These symptoms indicate the presence of 
a functioning malignant carcinoid tumor, 
and the diagnosis is confirmed by finding 
increased levels of 5-hydroxyindoleace- 
tic acid in the urine. This compound is 
the metabolic end product of serotonin, 
an endocrine secretion of the enterochro- 
maffin cells of the gastrointestinal tract. 
Although our patient had a substantially 
increased 24-hour level of 5-hydroxy- 
indoleacetic acid in the urine (138.1 mg), 
she did not have typical symptoms of the 
syndrome, and abdominal exploration as 
well as liver scan two weeks postopera- 
tively showed no evidence of liver me- 
tastasis. Malignant carcinoid tumors 
spreading from the colon to the liver 
have produced the carcinoid syndrome, 
but the syndrome without liver metasta- 
ses is more commonly seen with tumors 
spreading from the ileum. Our patient 
will require close follow-up surveillance 
for the development of liver metastases 
or the clinical appearance of the carci- 
noid syndrome, as the mortality in pa- 
tients with carcinoid tumor is primarily 
caused by the effects of serotonin on the 
heart rather than the tumor per se. 


SUMMARY 


Acute exophthalmos and ophthalmo- 
plegia of the left eye developed in a 
58-year-old woman convalescing from a 
right hemicolectomy for a carcinoid 
tumor of the colon. Roentgenograms of 
the orbit and computed tomograms 
showed a large posterior left orbital 
mass. Lateral orbitotomy and biopsy 
confirmed the diagnosis of metastatic 
carcinoid tumor. Irradiation with radio- 
active cobalt (Co) resulted in early 
relief of the ocular symptoms. To the best 
of our knowledge, this is the second 
documented case of orbital metastatic 
carcinoid tumor and the first patient with 
orbital involvement from a primary carci- 
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noid tumor of the colon. Orbital irradia- 
tion for metastatic orbital carcinoid 
tumor has not been previously reported 
and should be used for symptomatic 
relief, because long-term survival is pos- 
sible in patients with metastatic carcinoid 
tumors. 
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CHOROIDAL BLOOD FLOW AS A HEAT DISSIPATING MECHANISM IN 
THE MACULA 


LEONARD M. PARVER, M.D. 
Washington, D.C. 


AND 


CHARLES AUKER, PH.D., AND Davip O. CARPENTER, M.D. 
Bethesda, Maryland 


Between 25 and 33% of all light enter- 
ing the eye is absorbed by pigment 
granules in the retinal pigment epitheli- 
um and choroid.' Part of this absorbed 
light energy is converted to heat and the 
amount of heat produced will depend on 
the light source. If the light source is 
sufficiently powerful, it can generate 
temperatures capable of coagulating pro- 
teins, producing a typical photocoagula- 
tion lesion. 

All cellular enzymatic systems are 
temperature dependent, and most have 
relatively high temperature coefficients. 
Variations in local tissue temperature 
produced by the absorption of light may 
therefore have a disruptive influence on 
the balance of normal metabolic activity. 
Vos’ proposed that temperatures well 
below that necessary to produce a photo- 
coagulation lesion can cause “functional” 
retinal damage by interfering with a cell’s 
metabolic systems, the heat acting as a 
“metabolic poison.” 

Tissue temperature has also been im- 
plicated as a contributing factor in retinal 
phototoxicity. Noell and associates? were 
the first to show that light intensities well 
below that necessary to produce a photo- 
coagulation lesion could cause damage to 
the retina and retinal pigment epitheli- 
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um. These changes were reliably pro- 
duced only when body temperatures 
were increased. Other investigators 
have confirmed the association of in- 
creased body temperature with the se- 
verity of light-induced retinal damage. 
Because increased body temperature 
alone produced no evidence of retinal 
damage, it was concluded that the ob- 
served effects were caused by light that 
was potentiated by heat.‘ 

Meyer-Schwickerath® discussed the ef- 
fects of applying digital pressure to the 
eye on the intensity of light needed to 
produce a photocoagulation lesion. By 
applying pressure to the globe and pre- 
sumably decreasing ocular blood flow, a 
light intensity that was previously sub- 
threshold was now capable of produc- 
ing a photocoagulation burn. Similarly, 
Gaerrets and associates’ were able to 
produce photocoagulation lesions in dead 
animals with light intensities well below 
those necessary in live animals. In both 
situations the ocular blood flow presum- 
ably dissipated the heat generated by the 
absorption of light. Decreasing the ocu- 
lar blood flow therefore decreased the 
light intensity necessary to produce the 
photocoagulation lesion. 

The primary component of the ocular 
blood flow is the choroidal circulation. It 
alone accounts for 85% of all ocular blood 
flow. Per gram of tissue, the choroid has 
four times the volume of blood flow 
found in the renal cortex.’ The choroid is 
structured so that a dense meshwork of 
small blood vessels with a large surface 
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area, ostensibly for the exchange of 
oxygen and nutrients, is immediately 
adjacent to the retinal pigment epitheli- 
um and outer retinal layers. However, 


unlike other circulations, the oxygen | 


content of venous blood in the choroid is 
exceptionally high, about 95% of that 
found in arterial blood.’ 

The small amounts of oxygen extracted 
from blood as it flows through the cho- 
roid suggests a role for the high flow 
choroidal circulation in addition to that of 
providing oxygen and other nutrients to 
the outer avascular retinal layers. We 
studied the possibility that a primary 
physiologic role of the choroidal circula- 
tion is to stabilize the temperature envi- 
ronment of the retina and retinal pig- 
ment epithelium. 


MATERIAL AND METHODS 


Four cynomolgus monkeys were anes- 
thetized with 30 mg/kg of body weight of 
pentobarbital administered intravenous- 
ly. One eye of each animal was immobi- 
lized by placing traction sutures under 
each rectus muscle. The animals were 
then placed in a stereotaxic head holder 
and the pupils dilated with 10% phenyl- 
ephrine and 1% tropicamide. Body tem- 
perature was held constant by a water 
profused heat pad and rectal tempera- 
ture was monitored using a thermistor 
probe. Blood pressure was monitored by 
a catheter inserted into the femoral 
artery. All data were displayed on a strip 
chart recorder. 

A thermistor probe mounted inside 
the tip of a 23-gauge needle was inserted 
through the pars plana and positioned 
under direct ophthalmoscopic control so 
that its tip was within the retina and 
choroid, either in the macula or a periph- 
eral retinal site anterior to the equator. 

A 27-gauge needle connected by tub- 
ing to a reservoir of lactated Ringer's 
solution was inserted into the anterior 
chamber of the immobilized eye (Fig. 1). 
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Fig. 1 (Parver, Auker, and Carpenter). Diagram- 
matic representation of the experimental procedure. 
A 27-gauge needle inserted through the corneo- 
scleral limbus and connected to a fluid reservoir 
controls the IOP. The thermistor probe is inserted 
through the pars plana and directed into the macula 
under visual control. 


Intraocular pressure (IOP) was controlled 
by varying the height of the reservoir and 
was monitored by a pressure transducer 
placed at eye level and connected to the 
tubing between the needle and the 
reservoir. The exposed cornea was irri- 
gated with a lactated Ringer's drip. 
Temperature recordings were taken 
from the retina and the choroid in either 
the macula or a peripheral retinal site 
anterior to the equator. The IOP was 
increased from a baseline value of 20 mm 
Hg. Temperature measurements were 
taken with the eye exposed to ambient 
room illumination and then repeated 
with the eye exposed to a microscope 
lamp with the intensity control set at 
7.5 V and held 20 cm from the eye. This 
delivered at the corneal surface a light 
intensity of 1.09 mW/cm? at the center 
spectrum frequency of 675 nm. 


RESULTS 


Changes in temperature recorded from 
the retina and choroid paralleled changes 
in the rectal temperature. Once body 
temperature stabilized, retinochoroidal 
temperature stabilized. 

Figure 2 shows the temperature re- 
sponses of two representative animals. 
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Fig. 2 (Parver, Auker, and Carpenter). Macular 
temperature as a function of IOP at different light 
intensities in two representative animals (A and B). 
Each value was measured not less than one minute 
after alteration of the pressure at which time the 
temperatures had equilibrated. Exposed to the 
7.5-V light source, increasing the IOP produces an 
increase in temperature as the IOP is increased 
(upper solid curves). In contrast, increasing the IOP 
produces a decrease in retinochoroidal tissue tem- 
perature when the eye is exposed only to background 
room illumination (lower dashed curves). 


The temperature measurements were 
taken with the animals exposed either to 
ambient illumination (0.0 V) or a 7.5-V 
light source. Each value was measured 
not less than one minute after alteration 
of the pressure, at which time the tem- 
peratures had equilibrated. 

The lower curves (0.0 V) in Figure 2 
are the responses recorded when the 
animals were exposed to ambient illumi- 
nation. All animals showed a decrease in 
retinochoroidal temperature as the IOP 
was increased. At the highest pressures 
used (110 to 115 mm Hg), there was a 
total decrease in temperature from base- 
line values (20 mm Hg) of 0.5 to 1.2° C. 

With the IOP controlled at 20 mm Hg, 
there was an initial increase in baseline 
temperature of 0.5 to 0.9° C when the 
animals were exposed to the 7.5-V light 
source. Increasing the IOP produced a 
further increase in retinochoroidal tem- 
perature. The increase in temperature 
over baseline (20 mm Hg) with the 
highest IOP used ranged from 0.4 to 
oF G, 

Figure 3 shows the changes in retino- 
choroidal temperature recorded from 
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Fig. 3 (Parver, Auker, and Carpenter). Retinocho- 
roidal temperature in a peripheral retinal site as a 
function of IOP and light intensity. In a peripheral 
retinal site, increases in IOP produce a correspond- 
ing decrease in temperature irrespective of the light 
source to which the eye is exposed. 


a peripheral retinal site. Here, there 
were no significant increases in baseline 
temperatures when the eyes were ex- 
posed to the 7.5-V light source. Increas- 
ing the IOP produced a decrease in the 
retinochoroidal temperature irrespective 
of the light source. The decrease in 
retinochoroidal temperature was slightly 
less marked with the 7.5-V light source, 
but ran a parallel course to the changes 
seen with only background room illumi- 
nation (0.0 V). 


DISCUSSION 


All biological systems are sensitive to 
the temperature environment in which 
they must function. The retina and reti- 
nal pigment epithelium are no exception. 
These studies suggest that the high flow 
choroidal circulation normally functions 
to stabilize the temperature environment 
for the retinal pigment epithelium and 
outer retinal layers. 

Under most situations, the choroid 
helps maintain the temperature of the 
retina and retinal pigment epithelium at 
or near central body temperature. With- 
out an applied heat load, a decrease in 
choroidal blood flow will therefore de- 
crease local tissue temperature. Increas- 
ing IOP produces a decrease in perfusion 
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pressure and a corresponding decrease in 
choroidal blood flow.*"” 

The focusing of light on the macula by 
the eyes optical system presents a 
unique problem in temperature control. 
When the eye is exposed to a light source 
the absorption of focused light by pig- 
ment in the retinal pigment epithelium 
and choroid can, if the applied heat load 
is sufficient, increase local tissue temper- 
atures above body temperature. Under 
these conditions, the choroidal circula- 
tion acts to limit temperature increases 
in the macula. The high flow choroidal 
vascular bed becomes a “heat sink” 
dissipating heat by convection and con- 
duction through the blood stream. 

In those animals exposed to the 7.5-V 
light source, decreasing the choroidal 
blood flow by increasing the IOP pro- 
duces an increase in tissue temperature, 
shown diagrammatically in Figure 4. 
This rise in temperature as the choroidal 
blood flow decreases underscored the 
importance of the choroidal circulation in 
dissipating heat generated by the absorp- 
tion of light. 

The increases in retinochoroidal tem- 
perature seen in the macula when the 
eye is illuminated and the choroidal 
blood flow is decreased are not seen in 
the retinal periphery (Fig. 3). Even with 
the eye illuminated, an increase in IOP 


Fig. 4 (Parver, Auker, and Carpenter). 
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produces a corresponding decrease in 
temperature. The focusing of light on the 
macula and the correspondingly greater 
increases in temperature explain these 
differing responses. 

Using a relatively low-intensity light 
source, it was possible in the present 
study to produce surprisingly significant 
changes in tissue temperature. Exposing 
the eye to the 7.5-V (1.09 mW/cm’) light 
source resulted in an initial 0.5 to 0.9° C 
increase in temperature recorded from 
the macula. After decreasing choroidal 
blood flow by increasing IOP, the same 
light source produced an even greater 
increase in retinochoroidal temperature 
from 0.9 to 1.8° C (Fig. 2). Although 
these temperatures are certainly well 
below those necessary to coagulate pro- 
teins, little is known about the possible 
toxic effects from modest increases in 
tissue temperature. Vos? proposed that 
relatively small increases in tissue tem- 
perature can produce retinal damage via 
“indirect noxious” effects on metabolic 
functions. Specifically, he computed that 
a temperature increase in the range of 
2° C could (independent of phototoxic 
effects) produce the type of damage seen 
in solar retinopathy.” 

Recently, Ham and associates! de- 
veloped experimental evidence that light 
in the blue end of the visible spectrum is 





Model of function of the retinochoroidal circulation in normal 
animals and under conditions of thickened choroidal blood vessel walls. Left, Focusing of light on the macula 


by the eye’s optical system produces a local increase in tissue temperature. The high flow choroidal 
circulation, shown as a coil just behind the retina, absorbs the heat and stabilizes local tissue temperature. The 
absorbed heat is dissipated by central body mechanisms (body core). Right, Thickening of the blood vessel 
walls in the choroid decreases the efficiency of the choroidal vasculature in dissipating heat, allowing an 
increase in tissue temperature. 
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preferentially toxic to the retina. These 
observations, coupled with the fact that a 
large proportion of solar energy is con- 
centrated in the blue end of the spec- 
trum, suggest that the damage seen in 
solar retinopathy may be produced pri- 
marily by short wavelength visible light 
with thermal enhancement from the 
longer wavelengths in the visible and 
near-infrared. 

The pathologic changes observed in 
retinal phototoxicity occur first in the 
outer segments near the retinal pigment 
epithelium and choroid, which are the 
sites of maximum light absorption and 
therefore heat generation. Kuwabara 
and Gorn” pointed out that this is unlike 
other clinical or experimental toxic con- 
ditions where the inner segments are 
more commonly affected. The proximity 
of the changes in phototoxicity to the 
region of maximum light-induced heat 
generation suggests an important ther- 
mal influence on phototoxic effects. Al- 
though studies of Ham and associates!) 
provide evidence for a direct toxic effect 
of light (especially short wavelength visi- 
ble light) on the retina, it is not clear how 
essential thermal enhancement is to the 
phototoxic process. 

Little has been published on the possi- 
ble role of relatively low-intensity light- 
generated heat as an environmental fac- 
tor in retinal diseases. One condition in 
which it may play an important role is 
involutional macular degeneration. Path- 
ologic studies of the eyes of patients with 
involutional macular degeneration have 
shown minimal choroidal changes. One 
change that has been observed is thick- 
ening of the vessel walls in the cho- 
roid. Because of the high blood flow in 
the choroid, it is unlikely that these small 
changes would be sufficient to produce a 
nutritional deficit to the retinal pigment 
epithelium and the photoreceptors. Pos- 
sibly, however, these changes could 
affect the ability of the choroidal circula- 
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tion to dissipate heat generated by the 
absorption of light as suggested by the 
schema in Figure 4. Even a small in- 
crease of temperature over a long period 
of time may produce damage to the 
macula by interfering with normal meta- 
bolic functions. 

The ability of the choroidal circulation 
to moderate changes in the temperature 
environment of the retina may be an 
important factor to be considered not 
only in macular degeneration but in 
other retinal and choroidal diseases that 
predominantly affect the posterior pole. 


SUMMARY 


We studied the possible role of the 
choroidal circulation in stabilizing the 
temperature environment of the retina 
and the retinal pigment epithelium. 
Temperature measurements were taken 
from the retina and choroid of the mon- 
key eye while the ambient illumination 
and choroidal blood flow were varied. 
The results showed that the choroidal 
circulation plays a significant role in 
dissipating heat generated by the focus- 
ing of light at the macula and suggest that 
this function may be a primary reason for 


the relatively high values of choroidal 
blood flow. 
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OPHTHALMIC MINIATURE 


Day sight, the nyctalopia of some authors, is said to be endemic 
in some countries—Poland, the West Indies, Brazil, and.various 
intertropical regions. This affection arises from causes totally 
different from the former one. Here the eye is habitually exposed 
to too great a flood of light, whence the retina becomes torpid. It 
has been said to be endemic in some districts of France, particu- 
larly in the neighborhood of Roche Guyon, on the banks of the 
Seine: but here the soil is of a dazzling white: and as it makes its 
attacks in the spring, and continues for three months, it is 
supposed to arise from the keenness of the reflected light, after the 


dreary winter months. 


J. G. Millingen 


Curiosities of Medical Experience 


London, Richard Bentley, 1839 


ANGIOMA-LIKE MASS IN A PATIENT WITH RETROLENTAL FIBROPLASIA 


CHARLES C. BARR, M.D., THoMas A. RICE, M.D., 
AND RONALD G. MICHELS, M.D. 
Baltimore, Maryland 


Previous reports have described the 
morphologic and pathologic changes of 
retrolental fibroplasia in its acute and 
cicatricial stages.!® Late abnormalities 
associated with retrolental fibroplasia 
include axial myopia and heterotropia of 
the macula, as well as rhegmatogenous or 
combined traction and rhegmatogenous 
retinal detachment."* Retinal neovascu- 
larization has also been observed during 
the first and second decades of life in 
patients with retrolental fibroplasia, al- 
though this finding is infrequent. We 
report herein an unusual retinal mass 
simulating a capillary angioma in a pa- 
tient with previously unrecognized ret- 
rolental fibroplasia. The lesion was locat- 
ed in the midperiphery at the junction of 
the posterior (perfused) and peripheral 
(nonperfused) area of the retina. 


CASE REPORT 


A 13-year-old boy was first seen here on May 24, 
1977, complaining of a mild decrease in vision in the 
left eye of two months’ duration. Previous examina- 
tion by his primary ophthalmologist on April 5, 1977, 
had shown a mild vitreous hemorrhage and a red 
mass in the temporal periphery of the left eye. The 
mass simulated a retinal capillary angioma, although 
typical dilated afferent and efferent vessels were 
absent. 

When first seen here, medical history disclosed 
that the patient had been born at 30 weeks’ gestation 
and weighed 1,092 g at birth. He had received 
supplemental oxygen therapy during the neonatal 
period, although exact details were not available. No 
history of ocular trauma, seizures, or other medical 
disorders was evident. The patient had no previously 
diagnosed ocular abnormality other than bilateral 
myopia, although the left eye had not been correcta- 
ble to 6/6 (20/20). 

Visual acuity was R.E.: 6/6 (20/20) with a —1.25 
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sphere and L.E.: 6/9 (20/30) with a —1.50 sphere. 
The eyes were orthophoric, and bifoveal fixation was 
present. Results of external examination, including 
pupillary responses, were normal in both eyes. 
Results of slit-lamp examination of the anterior 
segment were normal and intraocular pressure mea- 
surements were also normal. 

Ophthalmoscopy of the right eye showed absence 
of the retinal vasculature anterior to the equator in 
the temporal quadrants, although there was no 
distortion of the posterior retinal vasculature. Oph- 
thalmoscopy of the left eye showed a thin epiretinal 
membrane covering the macula. The thickest portion 
of the membrane was inferotemporal to the macula, 
but there was no distortion or temporal dragging of 
the posterior retinal tissue (Fig. 1). In the midpe- 
ripheral portion of the temporal fundus, a globular 
mass was present that projected from the retina into 
the vitreous (Fig. 2). The lesion was pink-red in 
color, and some hemorrhage was present over the 
surface of the lesion and in the adjacent vitreous gel. 
The peripheral portion of the temporal retina was 
avascular; the mass was located at the junction of the 
vascular and avascular zones. 

Fluorescein angiography showed abnormal dila- 
tion of the larger retinal vessels and capillary bed 
along the boundary between the perfused and non- 
perfused portions of the retina (Fig. 3). Moderate 
fluorescein leakage from the capillary bed in an area 
slightly superior to the red mass indicated retinal 
neovascularization. Fluorescein leakage also oc- 





Fig. 1 (Barr, Rice, and Michels). The left macula 
has a preretinal membrane with minimal distortion of 
the posterior vasculature. 
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Fig. 2 (Barr, Rice, and Michels). Elevated angio- 
ma-like mass in temporal periphery of the left eye, with 
surrounding retinal and vitreous hemorrhage. 


curred within the tissue mass, although there was 
little increased fluorescence in the later stages of the 
angiogram (Fig. 4). No abnormality of the vascular 
pattern or leakage of fluorescein dye was noted in the 
posterior pole. A diagnosis of retrolental fibroplasia 
with peripheral neovascularization and _preretinal 
and vitreous hemorrhage was made. 

The vascular lesion was later treated by argon laser 
photocoagulation, applied by the patient's referring 





Fig. 4 (Barr, Rice, and Michels). Late-phase 
angiogram shows moderate staining of the lesion, 
partly obscured by surrounding hemorrhage, and 
moderate leakage from areas of neovascularization. 
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Fig. 3 (Barr, Rice, and Michels). Early-phase 
fluorescein angiogram shows tumorlike mass at junc- 
tion of vascular and avascular zones of temporal 
retina. Note neovascularization, with vessel extend- 
ing into the lesion superiorly. 


ophthalmologist. The lesion was first surrounded 
with photocoagulation burns, and later the lesion 
itself was treated in a separate session. At follow-up 
examination one year later visual acuity with correc- 
tion was R. E.: 6/6 (20/20) and L. E.: 6/7.5 (20/25); the 
peripheral retinal neovascularization, angioma-like 
mass, and hemorrhage were completely replaced by 
a pigmented chorioretinal scar (Fig. 5). 


DISCUSSION 

In the normal human eye, the retina 
becomes vascularized during the third 
trimester of gestation. This normal vas- 
cularization progresses from the optic 
nerve toward the periphery and, with 
full-term gestation, is completed at the 
time of birth. In premature infants, 
however, the peripheral retina is incom- 
pletely vascularized at birth. Retrolental 
fibroplasia is a well-recognized prolifera- 
tive retinopathy that occurs most com- 
monly in premature infants as a response 
of immature retinal vessels to vasospasm, 
induced by increased arterial oxygen 
tension, and followed by a secondary 
relative retinal hypoxia. 

The acute changes of retrolental fibro- 
plasia include a spectrum of abnormali- 
ties that begin with abnormal prolifera- 
tion of retinal vascular tissue at the 
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Fig. 5 (Barr, Rice, and Michels). Angioma-like 
lesion, one year after argon-laser photocoagulation. 


junction of the vascularized and nonvas- 
cularized portion of the retina forming a 
circumferentially oriented ridge.’ This 
may progress to total traction retinal 
detachment,’ although the proliferative 
process eventually becomes inactive 
without blinding complications in 80 to 
90% of eyes affected with retrolental 
fibroplasia.’ In some eyes, the prolifera- 
tive tissue causes tangential traction on 
the posterior retina, with dragging of the 
vessels and heterotropia of the macula, 
although normal or near-normal vision 
may be present. Therefore, the changes 
of previously regressed retrolental fibro- 
plasia are sometimes asymptomatic and 
they may remain unrecognized. 

In our patient the history of prematuri- 
ty, low birth-weight, and supplemental 
oxygen therapy were initially overlooked 
because of the nearly normal vision and 
the lack of vascular abnormalities affect- 
ing the posterior retina. However, Tas- 
man‘ found physical evidence of inactive 
retrolental fibroplasia in nine (20%) of 46 
seemingly normal school-age children 
with normal or near-normal vision and a 
history of prematurity. Moreover, he 
noted that distortion of the posterior 
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retina occurred in only 30% of 39 other 
patients (21 of 69 eyes) studied to evalu- 
ate late vitreoretinal changes in the 
inactive stage of this disease. 

Although late retinal neovasculariza- 
tion is recognized to be an infrequent 
finding in eyes with otherwise inactive 
retrolental fibroplasia, the angioma-like 
abnormality present in our case has not 
been previously reported. This red, 
ovoid mass was located at the junction of 
the vascularized and nonvascularized 
retina, and was adjacent to areas of ret- 
inal neovascularization. Although parts 
of the lesion were nonfluorescent on 
fluorescein angiography, the angiogram 
did show mildly dilated retinal vessels 
entering the mass, and there was fluores- 
cein leakage within portions of the mass. 
These features suggest that the lesion 
was made up in part of neovascular 
tissue, although some of the lesion was 
partially organized hemorrhage. 

A preretinal membrane partly cover- 
ing the left macula was also a prominent 
feature in our patient. This finding has 
not previously been reported in other 
patients with similar general features of 
inactive retrolental fibroplasia. Howev- 
er, such epiretinal membranes are not 
uncommon, and can occur in a variety of 
disorders, including retinal vascular mal- 
formations.” Although these epiretinal 
membranes are rarely seen in patients 
with inactive retrolental fibroplasia, ab- 
normalities of the posterior pole are often 
present. Pigmentary changes, usually 
consisting of a fine pigment proliferation, 
may occur in up to 40% of these eyes.® 

The differential diagnosis of retinal 
neovascularization is not always clear. It 
may occur in various conditions that 
share the common abnormality of areas 
of retinal nonperfusion and presumed 
retinal hypoxia. These disorders are 
caused by a variety of mechanisms, 
which include the following: (1) inade- 
quate afferent blood supply to the eye, 
such as in occlusive carotid or ophthal- 
mic artery disease, with venous stasis 
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retinopathy; (2) abnormalities of the 
blood predisposing to intravascular oc- 
clusion, such as macroglobulinemia or 
sickle hemoglobinopathy; (3) possible 
abnormalities of the blood-vessel wall, 
such as diabetic retinopathy; and (4) ob- 
struction of the venous outflow, such as 
retinal branch-vein obstruction. 

The ophthalmoscopic abnormality in 
our patient is similar to changes seen in 
sickle-cell hemoglobin retinopathy, in 
which peripheral retinal neovasculariza- 
tion occurs at the junction of the per- 
fused and nonperfused portions of the 
retina, and organizing preretinal exudate 
and hemorrhage are not unusual.'"” We 
have also observed similar neovascular- 
ization in a patient with Eales’ disease. 
Because this type of neovascular change 
is nonspecific, evaluation of each case 
requires appropriate history, thorough 
examination of both eyes, and systemic 
evaluation, with special laboratory tests 
in certain circumstances. 

The treatment of symptomatic retinal 
neovascularization is usually photoco- 
agulation. Flat neovascular tissue can 
be treated directly by applications that 
are intense enough to cause intravas- 
cular coagulation. Retinal neovasculari- 
zation may regress in response to adja- 
cent photocoagulation used to devitalize 
nearby areas of nonperfused retina. 
This works by the presumed mecha- 
nism of destroying hypoxic retinal tissue 
that is thought to produce a substance 
capable of causing neovascular prolifer- 
ation, and is necessary to maintain perfu- 
sion of the new blood vessels. In our 
patient, the areas of retinal neovasculari- 
zation were treated directly, and this was 
effective. 


SUMMARY 


A 13-year-old boy had mild vitreous 
hemorrhage in the left eye, and a red 
angioma-like epiretinal mass in the equa- 
torial zone of the temporal fundus. The 
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retina anterior to the mass was nonvascu- 
larized, and similar nonvascularization of 
the pre-equatorial retina was present in 
the temporal quadrants of the fellow eye. 
Fluorescein angiography showed intra- 
retinal neovascularization along the mar- 
gin of the perfused and nonperfused 
retina and leakage from portions of the 
angioma-like mass, suggesting that it was 
composed of neovascular tissue and adja- 
cent hemorrhage. The patient had been a 
premature infant, with a birth weight of 
1,092 g, supporting, the presumptive 
diagnosis of previously asymptomatic 
retrolental fibroplasia. Photocoagulation 
was successful in obliterating the neovas- 
cular tissue. 
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SECONDARY ANGLE-CLOSURE GLAUCOMA IN CICATRICIAL 
RETROLENTAL FIBROPLASIA 


ZANE F. POLLARD, M.D. 
Atlanta, Georgia 


There has been little published on 
secondary angle-closure glaucoma, an 
unusual complication of cicatricial re- 
trolental fibroplasia.'° McCormick and 
Pratt-Johnson® reported one case of re- 
trolental fibroplasia with bilateral second- 
ary angle-closure glaucoma. Collyer, 
Arstikaitis, and Pashby’ briefly men- 
tioned two eyes with retrolental fibropla- 
sia complicated by glaucoma. Cohen 
and associates? reported on 54 eyes of 27 
patients with retrolental fibroplasia; the 
anterior chamber was shallow in 21 eyes 
and entirely obliterated in 14 eyes. 
There was one phthiscal eye after sur- 
gery for secondary glaucoma. The au- 
thors do not mention the modality of 
treatment for this patient. 

I studied five patients who had second- 
ary angle-closure glaucoma in relation- 
ship to cicatricial retrolental fibroplasia. 


CASE REPORTS 


Case 1—A 5-month-old boy weighed 1,400 g at 
birth after a seven-month pregnancy with a normal 
vaginal delivery. He spent 66 days in the hospital 
after birth and received oxygen during most of this 
period. Examination at this time showed horizontal 
jerk nystagmus. The patient was unable to follow 
light or toys. He did close his eyes when stimulated 
with the bright light from the indirect ophthalmo- 
scope. His pupils dilated 8 mm and a dense white 
mass was located behind the lens in both eyes with a 
large number of vessels located in the center of the 
mass. The lenses were noted to be clear. No normal 
retinal details could be seen. A diagnosis of retrolen- 
tal fibroplasia was made. The patient was again seen 
at age 2 years. He had mild cataractous changes in 
the lens of the right eye. When he returned one 
month later, his mother said he had become irritable 
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over the past several days. Examination at this time 
showed that he had no anterior chamber in the right 
eye, but he had a densely cataractous lens and 
epithelial corneal edema. He was taken to surgery 
the next day. While the infant was under general 
anesthesia intraocular pressure (IOP) by Schidétz 
tonometry was R.E.: 32 mm Hg and L.E.: 14.6 mm 
Hg. A pars plana lensectomy and anterior vitrectomy 
were performed on the right eye with the Douvas 
Roto-extractor. The postoperative course was un- 
eventful. Six months later he had a deeply formed 
anterior chamber in the right eye with visual acuity of 
light perception. He has no pain in the right eye. 

Case 2—A 2-year-old girl weighed 1,008 g at birth. 
She was the product of a five-month pregnancy. She 
was hospitalized for two months after birth and 
received oxygen throughout her stay. She had hori- 
zontal jerk nystagmus in both eyes. She had an 
alternating esotropia of 25 prism diopters at distance 
and near and shallow anterior chambers with dense 
cataracts in both eyes. No epithelial edema was 
present. Behind both lenses was a dense fibrous mass 
that occupied the entire vitreous cavity. No discerna- 
ble retinal details could be seen. Two months later, 
the patient had no anterior chamber on the right side 
associated with epithelial corneal edema. Two days 
later the patient had a pars plana lensectomy and 
anterior vitrectomy performed with the Douvas 
Roto-extractor. Preoperative IOP with the Perkins 
tonometer was R.E.: 38 mm Hg and L.E.: 16 mm 
Hg. One month later, the anterior chamber was 
completely gone in the left eye. No corneal epithelial 
edema was present. The patient was again taken to 
surgery where IOP with the Perkins tonometer was 
18 mm Hg in the right eye and 36 mm Hg in the left 
eye. A pars plana lensectomy and anterior vitrectomy 
were performed on the left side. A two-year follow- 
up examination showed visual acuity of light percep- 
tion. However, both anterior chambers are deep, 
and the patient has no pain in either eye. 

Case 3—An 11-month-old girl weighed 1,428 g at 
birth. She was born in Thailand and had received 
oxygen for 26 days after birth. Examination of her 
eyes showed shallow anterior chambers with horizon- 
tal jerk nystagmus bilaterally. Retinal details could 
be seen. There was temporal dragging of both optic 
nerves and a dense vitreoretinal mass peripherally 
located in the temporal aspect of both eyes. The 
diagnosis of cicatricial retrolental fibroplasia was 
made. The patient was followed up conservatively, 
and 14 months later she had corneal edema on the 
left side with no anterior chamber. Early posterior 
subcapsular cataractous changes were noted in the 
left eye only. The right eye had a shallow anterior 
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chamber. Two days before her visit to the ophthal- 
mologist, she had become completely introverted, 
had begun crying, and would not eat. She was vom- 
iting three to four times per day. She was taken to 
surgery six hours later. With the patient under gen- 
eral anesthesia IOP by Schigtz tonometry was 36 mm 
Hg in the left eye and 14 mm Hg in the right eye. A 
pars plana lensectomy and vitrectomy were per- 
formed with the Ocutome system. Within six hours 
after surgery, the child was taking fluids and was 
playful and happy. A two-year follow-up showed her 
to have visual acuity of hand motions in both eyes. 
There is a deep anterior chamber in the left eye and a 
shallow anterior chamber in the right eye. There has 
been no episode of acute glaucoma in the right eye. 

Case 4—A 3¥2-year old boy weighed 1,036 g at 
birth. He had been hospitalized for one month after 
birth and had received oxygen. The anterior cham- 
bers were extremely shallow bilaterally and visual 
acuity was light perception. Dense retrolental masses 
were present bilaterally and no retinal details could 
be seen in either eye. The patient returned one 
month later with acute corneal edema in the right eye 
and no anterior chamber. Mild posterior subcapsular 
changes were present in the right eye. Applanation 
pressure was 38 mm Hg in the right eye and 14 mm 
Hg in the left eye. On the following day the patient 
was taken to surgery where a pars plana lensectomy 
and vitrectomy were performed. The Ocutome sys- 
tem was used. A one-year follow-up showed this 
patient to have visual acuity of only light perception 
in both eyes. He has a deep anterior chamber in the 
right eye, and a shallow anterior chamber in the left 
eye. He has no pain in either eye. 

Case 5—A 3¥%-year old boy weighed 1,232 g at 
birth. He had a red inflamed right eye for three days 
before his office visit. Ocular examination showed no 
anterior chamber on the right side with 4+ epithelial 
edema. A shallow anterior chamber was present in 
the left eye but there was no epithelial edema. 
Retrolental masses were present bilaterally. Retinal 
details could not be seen in either eye. The pupil in 
the right eye was fixed at a mid-dilated point at 
approximately 6 mm and was unreactive to light. 
With the patient under general anesthesia, a pars 
plana lensectomy and anterior vitrectomy were per- 
formed with the Ocutome system. At surgery, IOP 
via the Perkins tonometer was 40 mm Hg in the right 
eye and 16 mm Hg in the left eye. A one-year 
follow-up showed a deep anterior chamber on the 
right side and a shallow anterior chamber on the left 
side. The patient had no pain in either eye. Visual 
acuity is light perception in both eyes. 


DISCUSSION 


The active phase of retrolental fibro- 
plasia lasts from three to six months. This 
is followed by a cicatricial stage. Cicatri- 
cial retrolental fibroplasia has many char- 
acteristic findings that include the follow- 
ing: dragging of the optic nerve, retinal 
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folds, proliferation of the retinal pigment 
epithelium, chorioretinal scarring, and 
vitreous membranes.” 

Children with retrolental fibroplasia 
need to be followed up routinely, be- 
cause they are prone to secondary com- 
plications. All five of these children 
manifested glaucoma after the age of 2 
years. Each child had received large 
amounts of oxygen and each child had a 
below normal birth weight. The mecha- 
nism of the glaucoma was a pushing 
forward of the lens iris diaphragm second- 
ary to the retrolental mass. This pushing 
forward caused a secondary angle-closure 
glaucoma. 

Each patient was successfully managed 
by a pars plana lensectomy and anterior 
vitrectomy that alleviated the glaucoma. 
Lensectomy and anterior vitrectomy 
were believed to be a definitive method 
of treating this particular problem. The 
visual results have not been good in any 
of these patients. However, the results 
have been successful, because the chil- 
dren have retained their eyes without 
pain or glaucoma. 

All of these children were extremely ill 
at the time of their angle-closure attack. 
They had stopped eating and were not 
drinking fluids. Although some of these 
cases might have stabilized at a normal 
pressure or proceeded into hypotony or 
phthisis, surgery was believed to be 
indicated because of the illness of the 
patients. Blodi® warned of possible di- 
sastrous complications in the opening of 
an eye in such patients; however, these 
children have done well. Although sec- 
ondary angle-closure glaucoma has oc- 
curred bilaterally in only one of these 
patients, a close follow-up must be main- 
tained for the occurrence of this disorder 
in the fellow eye. All the patients had 
extremely poor visual acuity in the range 
of light perception to hand motions. 
Because of this, the small risk of sympa- 
thetic ophthalmia was not believed to be 
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strong enough to dissuade me from 
performing surgery. However, there are 
many well-documented cases of severe 
retrolental fibroplasia in one eye with 
relatively mild involvement of the fellow 
eye. If secondary angle-closure glaucoma 
should develop in a patient whose in- 
volved eye is blind or nearly blind with a 
useful fellow eye, alternatives to intraoc- 
ular surgery should be considered be- 
cause of the possibility of sympathetic 
ophthalmia. Enucleation, retrobulbar al- 
cohol, and cyclocryotherapy should be 
investigated in these situations. 


SUMMARY 


Five patients had cicatricial retrolental 
fibroplasia with a complication of sec- 
ondary angle-closure glaucoma. In all the 
patients, the glaucoma occurred after age 
2 years. All were treated with a pars 
plana lensectomy and anterior vitrec- 
tomy, which alleviated the glaucoma. 
They all achieved normal intraocular 
pressure and a pain-free eye. However, 
visual acuity was poor, in the range of 
light perception to hand motions. All 
patients have been followed up for one 
year and in only one patient has the 
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fellow eye developed secondary angle- 
closure glaucoma. 
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RETINAL INJURIES ASSOCIATED WITH CATARACT SURGERY 


MORTON H. SEELENFREUND, M.D., AND DENNIS B. FREILICH, M.D. 
New York, New York 


Retinal injuries and subsequent retinal 
detachment can occur as a complication 
of any type of ocular surgery.’* Aphakic 
eyes are more prone to develop retinal 
detachment than phakic eyes,’ with re- 
ported incidences of up to 3.5%.° Hagler’ 
has stated that, “ . . . aphakia is a major 
associated finding, if not the actual cause, 
in retinal detachments undergoing sur- 
gery.” In most cases, although the associ- 
ation of retinal detachment with cataract 
surgery is present, the specific causal 
injury to the retina is unknown or uncer- 
tain. We describe four cases of retinal 
detachment and one case of retinal perfo- 
ration where the cause is known. 


SUBJECTS AND METHODS 


Cases were selected from the files of 
the Retina Services of the Mount Sinai 
Hospital and Medical Center, St. Luke's 
Hospital Medical Center, Lenox Hill 
Hospital, and our private office records. 
Each patient underwent a complete 
ophthalmologic examination including in- 
direct ophthalmoscopy and scleral de- 
pression. A detailed retinal drawing was 
also made of each case. 


CASE REPORTS 


Case 1—A 66-year-old woman was admitted to the 
hospital for cataract extraction of the left eye under 
local anesthesia. An inferior retrobulbar injection was 
given using a blunted 24-gauge needle. The same 
needle was then used for a superior retrobulbar 
injection. While the superior retrobulbar injection 
was being administered, the patient began to move 
about and became restless. She complained of pain 
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and appeared agitated. Surgery was cancelled and 
was rescheduled for another day under general 
anesthesia. 

The following day the patient had moderate ocular 
discomfort and was noted to have left conjunctival 
ecchymosis. Ophthalmoscopic examination showed a 
vitreous hemorrhage with a small hemorrhage nasal 
to the disk and a larger one inferiorly near the 
equator at 6 o'clock. Superiorly, two small round 
retinal holes were seen (Fig. 1). It was believed that 
these retinal holes represented the entrance and exit 
site of the retrobulbar needle when it inadvertently 
perforated the globe. 

Ten days after the first surgery, retinocryopexy was 
performed through a conjunctival incision to close 
the two superior breaks. Six weeks after the cry- 
opexy, successful intracapsular cataract surgery was 
performed under general anesthesia. The patient has 
been followed up for five years. She is asymptomatic 
and has maintained visual acuity of 6/9 (20/30). 

Case 2—A 32-year-old man with severe myopia 
underwent cataract extraction in the left eye under 
local retrobulbar anesthesia administered with a 
blunted 24-gauge needle. Two weeks postopera- 
tively, ophthalmoscopic examination showed a vitre- 
ous hemorrhage with a retinal detachment extending 
to the macula. The appearance was that of retinal 
incarceration with a small round hole and radiating 





Fig. 1 (Seelenfreund and Freilich). Case 1. Retinal 
drawing of left eye showing retinal and choroidal 
perforations superiorly. Vitreous and preretinal hem- 
orrhages are also present inferiorly. 
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Fig. 2 (Seelenfreund and Freilich). Case 2. Retinal 
drawing of left eye showing vitreous hemorrhage and 
an inferior retinal detachment with a posterior hole. 
There are radiating retinal folds from the hole giving 
the appearance of retinal incarceration. 


folds (Fig. 2). It was believed that this hole was 
probably produced by the retrobulbar needle. 

The corneoscleral wound was allowed to heal and 
five weeks after cataract operation a scleral buckling 
procedure was performed. The retinal hole was 
localized 23 mm from the corneoscleral limbus 
posterior to the exit of a vortex vein. A thin layer of 
scar tissue was present on the sclera under the retinal 
hole covering a small scleral perforation. The retinal 
hole was surrounded with cryotherapy under direct 
visualization. A hard silicone explant with an encir- 
cling silicone band was placed and subretinal fluid 
was drained. The retina reattached with return of 
visual acuity to 6/7.5 (20/25) corrected with a contact 
lens. The retina has remained in place for 6 1⁄2 years. 

Case 3—An 81-year-old woman underwent intra- 
capsular cataract extraction that was said to be 
uneventful. One day postoperatively she was noted 
to have a soft eye with a large choroidal detachment 
and an overlying flat retinal detachment. Three 
weeks later, when the choroidal detachment had not 
absorbed, a retinal consultation was requested. 

Examination at that time showed a large nasal and 
temporal choroidal detachment. There was no leak 
from the corneoscleral wound. The retina was moder- 
ately elevated inferiorly and a few fixed retinal folds 
were present in the posterior pole. No retinal holes 
were found and scleral depression was not performed 
because the corneoscleral wound was still not com- 
pletely healed. Because of the generally poor progno- 
sis in patients with retinal detachment accompanied 
by choroidal detachment,®® the choroidal detach- 
ment was allowed to absorb before retinal surgery 
was performed. It took an additional three weeks for 
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the choroidal detachment to absorb and by then a 
total retinal detachment was present. 

At the time of retinal surgery when the recti 
muscles were being isolated, a small scleral perfora- 
tion mark was found just posterior to the nasal edge 
of the insertion of the superior rectus muscle. A 
second scleral perforation site was found posterior to 
the lateral edge of the superior rectus muscle inser- 
tion (Fig. 3). It was believed that these perforations 
had occurred when the bridle suture was placed 
during the cataract surgery. Indirect ophthalmoscopy 
using scleral depression showed two small horizontal 
tracks in the choroid corresponding to the areas of 
scleral perforation with a small retinal hole in the 
temporal track. No other retinal holes were seen 
(Fig. 4). 

A scleral buckling operation using cryotherapy, a 
buried silicone implant and encircling band, with 
drainage of subretinal fluid was performed without 
complication. The areas of scleral perforation were 
not dissected in preparing the scleral bed. At the 
time of surgery the retina was reattached but the 
fixed folds over the posterior pole persisted. Postop- 
eratively, the patient again developed a moderate 
choroidal detachment that persisted for ten days and 
then slowly absorbed. The retina redetached with 
fixed retinal folds and further surgery was not 
advised. 

Case 4—A 72-year-old woman underwent cataract 
surgery in the right eye under local anesthesia. The 
lens was delivered intracapsularly followed by loss of 
vitreous. A 19-gauge needle attached to a 5-ml 
syringe was placed in the center of the vitreous cavity 
and a small amount of liquid vitreous was removed. 





Fig. 3 (Seelenfreund and Freilich). Case 3. Superi- 
or rectus muscle (SR) is elevated to show the 
perforation of the sclera at the nasal edge of the 
muscle. A similar perforation site was seen on 
the temporal edge of the superior rectus muscle an- 
terior to superior oblique (SO) muscle. 
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Fig. 4 (Seelenfreund and Freilich). Case 3. Retinal 
drawing of left eye showing a total retinal detachment 
with a small retinal hole at the 11:30 meridian and 
needle tracks in the underlying choroid. 


The needle was then directed toward? the inferior 
vitreous cavity and firm suction on the syringe 
showed only solid vitreous to be present. Some of 
this was aspirated into the syringe. The needle was 
removed, the anterior chamber was carefully 
cleaned, and the corneoscleral wound was closed. 

Three weeks after surgery visual acuity was 6/21 
(20/70), but this suddenly decreased to hand move- 
ments one week later. Indirect ophthalmoscopic 
examination showed an inferior retinal detachment 
with a large dialysis from 4:30 to 7 o'clock (Fig. 5). 

Five weeks after cataract extraction the patient 
underwent a scleral buckling operation. A buried 
silicone implant was placed from 4 to 8 o'clock with 
an encircling silicone band. Cryoprobe applications 
were placed in the scleral bed and perforation for 
subretinal fluid was performed. The retina reat- 
tached, but the patient only regained visual acuity of 
counting fingers. The retina has remained attached 
for two years; however, preretinal membranes have 
developed over the superior retina causing areas of 
wrinkling. The long-term prognosis is uncertain. 

Case 5—A 54-year-old man was undergoing cata- 
ract extraction in the right eye under local anesthe- 
sia. Just after the lens was removed intracapsularly 
with a cryoprobe, he had an expulsive choroidal 
hemorrhage with loss of a large amount of vitreous, 
and a choroidal mass with overlying retina was 
present in the pupillary space. A stab incision made 
into the sclera temporally for release of the choroidal 
hemorrhage was successful. The suprachoroidal 
blood was released and the retina settled back into 
the vitreous cavity. The anterior chamber was 
cleaned, the corneoscleral wound was closed, and the 
globe reconstituted with saline. 
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Fig. 5 (Seelenfreund and Freilich). Case 4. Retinal 
drawing of right fundus four weeks after attempt to 
aspirate vitreous with an 18-gauge needle during 
cataract surgery. A large dialysis with an inferior 
retinal detachment is present. 


Postoperatively, when the vitreous cavity cleared, 
large choroidal detachments were noted. These 
slowly resorbed and six weeks later visual acuity was 
6/30 (20/100) with a +10 diopter lens. Retinal ex- 
amination at that time showed a temporal retinal di- 
alysis with a localized detachment under the area 
where the stab incision had been made (Fig. 6). 

Two months after the cataract operation, a scleral 
buckling procedure using a buried silicone implant 
and an encircling band was performed without 
complication. The retina reattached and has re- 
mained in place with retention of visual acuity of 6/18 
(20/60) for two years. 


DISCUSSION 


These five cases show that complica- 
tions can occur during any phase of 
cataract surgery even before the anterior 
chamber has been entered. They empha- 
size the need for care and caution in even 
the most routine cataract operation. 

Atkinson” does not mention the prob- 
lem of perforation of the globe with a 
retrobulbar needle. In our first two cases 
the perforation occurred despite the use 
of a blunted retrobulbar needle. In Case 
1, the perforation occurred during the 
superior retrobulbar injection. The pa- 
tient immediately reacted with pain and 
restlessness. This alerted the surgeon not 
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Fig. 6 (Seelenfreund and Freilich). Case 5. Retinal 
drawing of right fundus six weeks after stab incision 
to relieve expulsive choroidal hemorrhage. There is a 
temporal dialysis with an overlying localized retinal 
detachment. 


to proceed any further. He did not 
realize that the needle had perforated 
the globe until the following day when 
the patient was less agitated and could be 
examined with an indirect ophthalmo- 
scope. In Case 2, the patient had severe 
myopia (—14 diopters), and had an elon- 
gated globe. In this case the surgeon did 
not realize that the perforation had oc- 
curred and he continued with the cata- 
ract surgery. This eventually led to a 
retinal detachment. Therefore, when 
operating on a patient with severe myo- 
pia who may have an elongated eyeball, 
the possibility of perforation is greater 
and the surgeon should take greater care 
in administering the retrobulbar block. 
In Case 3, the surgeon was completely 
unaware that the bridle suture needle 
had perforated the globe. The eye was 
hypotonous postoperatively and the per- 
sistence of the choroidal detachment was 
unusual for an eye that had undergone 
uneventful surgery. A suture needle 
should never be forced through ocular 
tissues. This is especially true when 
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muscles are grasped through intact con- 
junctiva as is frequently done when 
placing a bridle suture or placing a stay 
suture for a cryopexy or a retinal proce- 
dure. 

In another case the bridle suture per- 
forated the globe during cataract sur- 
gery. In this case the surgeon recognized 
the problem when the eye suddenly 
became hypotonous after the bridle su- 
ture was placed, but completed the 
cataract surgery anyway. The perfora- 
tions sealed themselves and postopera- 
tively the patient developed an endoph- 
thalmitis. This patient had undergone 
previous ocular surgery and the superior 
rectus muscle adhered to the sclera. 
Therefore, when the surgeon tented up 
the muscle with forceps, the sclera was 
probably also elevated, allowing the nee- 
dle to puncture the globe. The cataract 
surgeon must be aware of the possibility 
of muscle-scleral adhesions in eyes that 
have undergone previous surgery and 
make certain the muscle is free of sclera 
before placing the bridle suture. 

When vitreous rises and is present in 
the anterior chamber or is lost, many 
surgeons place a needle in the vitreous 
cavity to withdraw liquid vitreous. This 
often permits the remaining vitreous to 
settle back behind the iris diaphragm. 
Problems occur when the pocket of 
liquid vitreous can not be easily found or 
if there is liquid vitreous it may only be a 
small amount. Vigorous aspiration in 
these circumstances will pull on formed 
vitreous that may still be attached to the 
peripheral retina as occurred in Case 4. 
The surgeon, therefore, should aspirate 
slowly and gently. If possible, a vitreous 
instrument that cuts the vitreous before 
aspirating should be available in the 
operating room and cataract surgeons 
should be familiar with its use.” 

Expulsive choroidal hemorrhages al- 
ways present a difficult problem. The 
events occur with such rapidity that the 
surgeon is usually surprised. One sur- 
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geon we know who has successfully 
treated several of these cases advocates 
closing the corneoscleral wound as quick- 
ly as possible in order to tamponade the 
wound and build up pressure to stop the 
hemorrhage (H. Schneider, personal 
communication, June 1979). Other cata- 
ract surgeons advocate incising the sclera 
to the suprachoroidal space to release the 
suprachoroidal hemorrhage and there- 
fore decrease the accompanying pressure 
on the inside of the eye. Case 5 is 
unusual in that the patient's eye recov- 
ered useful vision after this severe com- 
plication. The surgeon examined the 
fundus after the hemorrhage cleared and 
was able to detect a retinal dialysis in the 
area in which he made a stab incision. 

Recent studies?! have shown that 
good visualization of the fundus can be 
obtained with an indirect ophthalmo- 
scope immediately after cataract surgery 
on the operating room table. Postopera- 
tively, the patient is more resistant to 
indirect ophthalmologic examination. 
Therefore, if there is the possibility of a 
complication or if the operative proce- 
dure has not proceeded as it should, the 
retina should be examined with an indi- 
rect ophthalmoscope on the operating 
room table. This can be accomplished 
with little or no manipulation and useful 
information can be obtained at an early 
stage. 


SUMMARY 


Five patients had trauma to the retina 
that occurred during cataract surgery. In 
two of the cases the injury was caused by 
perforation of the globe by the retrobul- 
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bar injection needle and in one case the 
retinal injury occurred when the superi- 
or rectus muscle bridle suture perforated 
the sclera. A stab incision for release of 
blood in an expulsive choroidal hemor- 
rhage caused a retinal dialysis. Another 
case of retinal dialysis was caused by 
aspiration of solid vitreous after vitreous 
loss. 
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INTRAOCULAR GAS INJECTION IN THE PSEUDOPHAKIC PATIENT 


KENNETH R. DippiE, M.D., AND RONALD E. SMITH, M.D. 
Los Angeles, California 


Implantation of an intraocular lens 
after cataract surgery is an increasingly 
popular procedure in the United States. 
After such implantation, retinal detach- 
ment surgery has been successful.! Injec- 
tion of gas (air or sulfur hexafluoride 
[SF¢]) into the vitreous cavity can be 
most valuable in helping to seal certain 
retinal breaks.” However, injection of gas 
behind an intraocular lens may lead to 
shallowing of the anterior chamber and 
even contact with the corneal endo- 
thelium. 

We report a case of corneal decompen- 
sation following intraocular lens-cornea 
contact after gas instillation and show in 
another case a surgical procedure de- 
signed to alleviate this problem. 


CASE REPORTS 


Case 1—A 72-year-old man had a cataract extrac- 
tion and an intraocular lens placed in his left eye nine 
months before he was seen by us. Blunt trauma had 
resulted in vitreous hemorrhage and increased intra- 
ocular pressure (IOP) six months before this examina- 
tion, and after appropriate evaluation, elective vitrec- 
tomy was agreed on to try to improve his visual 
acuity of light perception. Preoperatively, the cornea 
was clear except for epithelial edema consistent with 
increased IOP of 50 mm Hg. The anterior chamber 
was deep, and a four-loop lens was in place. 

At the end of vitrectomy, a retinal dialysis was seen 
near the sclerotomy. After performing cryoreti- 
nopexy and buckling the area, SF; gas was instilled 
into the vitreous cavity. One and a half milliliters of 
fluid was first removed from behind the pseudophak- 
os, and an equal amount of 100% SF; gas was 
instilled. The pseudophakos immediately contacted 
the corneal endothelium and did so intermittently 
during the following three days (Fig. 1). Subsequent- 
ly, with retinal attachment and otherwise clear 
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Fig. 1 (Diddie and Smith). The pseudophakos, 
elevated by the gas bubble in the vitreous cavity, 
contacts the corneal endothelium. 


media, the cornea decompensated, showing stromal 
thickening, epithelial edema, and peripheral neovas- 
cularization, despite normal IOP. A means of protect- 
ing the corneal endothelium was necessary in this 
case. 

Case 2—A 62-year-old man had cataract surgery 
and intraocular lens placement in the right eye three 
months before coming to our clinic. At the initial 
visit, he had a history compatible with a month-old 
retinal detachment in the right eye. Visual acuity was 
light perception in the right eye as a result of a total 
retinal detachment with fixed folds radiating back to 
the optic nerve. The anterior chamber was formed 
and a two-loop iridocapsular-fixated pseudophakos 
was in place. 

At surgery, vitrectomy and scleral buckling were 
done. We next expressed aqueous fluid from the 
anterior chamber and replaced it with 0.5 ml of SF, 
gas, using the technique described in the Material 
and Methods section. Fluid and gas were then 
sequentially withdrawn from and injected into the 
vitreous cavity. The pseudophakos did not touch the 
endothelium during the recovery period. Despite a 
recurrence of the periretinal proliferation, the cornea 
remained clear and did not decompensate. 
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MATERIAL AND METHODS 


The corneal endothelium is protected 
from contact with the intraocular lens by 
a bubble of gas. Before injection of gas 
into the vitreous cavity, two 27-gauge 
needles are inserted through clear cor- 
nea close to the corneoscleral limbus 
near the horizontal meridians. Aqueous 
fluid is allowed to drain from one needle 
while SF, or air, or a mixture of the two, 
is injected through the other needle 
(Fig. 2). Approximately 0.5 ml of gas is 
instilled rapidly as a bolus. The rapid 
injection, resulting in one large gas 
bubble, eliminates the visual distortion 
of multiple small bubbles. Both needles 
are then withdrawn. 

With cornea thus protected, a single 
27-gauge needle is passed through the 
pars plana and the needle tip positioned 
in the pupil. We use two 5-ml syringes, 
attached to the needle by a three-way 
stopcock, to remove fluid from the vitre- 
ous cavity, and then to replace it with an 


Fig. 2 (Diddie and Smith). A bubble of gas is 
instilled into the anterior chamber through one 
needle, while aqueous fluid is passively displaced 
through a second needle. 
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equal volume of pure SFs gas, air, or 
gas-air mixture (Fig. 3). Postoperatively, 
the patient is positioned so the posterior 
gas bubble properly tamponades the 
retinal break. After the first few critical 
days, the anterior gas bubble resorbs, 
but the posterior bubble resorbs as well, 
and with the proper positioning of the 
patients head, endothelial touch can be 
avoided. 


DISCUSSION 


Kaufman? has shown that even brief 
contact of a pseudophakos to the corneal 
endothelium can cause endothelial dam- 
age because of the removal of cells. An 
air bubble is frequently instilled into the 
anterior chamber in cataract surgery, and 
it has been suggested that intraocular 
lenses be inserted under an air bubble to 
protect the endothelium.* We have 
adapted this technique of anterior cham- 
ber air instillation in an open system to 
vitrectomy (a closed endosurgical proce- 





Fig. 3 (Diddie and Smith). With the anterior 
chamber gas bubble in place, a vitreous cavity gas 
bubble does not cause endothelial touch with the 
pseudophakos. 
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dure), when a pseudophakos is in place. 
The endothelium is protected by gas. 
Injection of SF, gas into the anterior 
chamber in rabbits produced transient 
changes in the corneal endothelium but 
these changes were not permanent, even 
on electron microscopy.’ Preliminary 
studies in owl monkeys have not shown a 
toxic effect. 

The type of intraocular lens present 
should be taken into account. We have 
not had problems of corneal touch after 
gas injection with Choyce anterior cham- 
ber lenses, and thus we have not used 
this technique in such cases. In patients 
with iridocapsular-fixated lenses, we 
have used our technique successfully in 
two patients. In patients with iris-fixated 
lenses, a larger gas bubble is required in 
the anterior chamber to prevent the 
bubble from slipping between the pseu- 
dophakos and the iris into the posterior 
chamber. However, we have found that a 
large enough bubble remains in the first 
critical days to provide the necessary 
protection. 

The concentration of gas is important 
and should be similar in anterior and 
posterior chambers. This should mini- 
mize the relative movement of gas be- 
tween chambers. With an intraocular 
lens in place, a corneal contact lens is 
needed to perform internal fluid-gas 
exchange under direct visualization.® 
With the bubble of gas present in the 
anterior chamber, visualization is re- 
duced, and is sometimes not adequate to 
perform simultaneous internal fluid-gas 
exchange. We recommend that with an 
intraocular lens in place, sequential 
fluid-gas exchange can be done after 
instillation of the anterior chamber gas 
bubble. Not more than 1.5 ml of 100% 
SF, gas should be placed in the vitreous 
cavity, because that will expand to about 
twice its volume in 48 hours.” The most 
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rapid phase of gas bubble expansion 
occurs during the first six hours.’ Intraoc- 
ular pressure can be increased during 
this period if too large a volume is placed 
in either the anterior chamber or vitre- 
ous cavity. 

Postoperatively, visualization of the 
fundus is more difficult with this anterior 
chamber bubble in place. However, 
gross retinal details can be seen. The 
benefits of protecting the cornea during 
surgery seem to outweigh any temporary 
decrease in visualization of the fundus. 


SUMMARY 


Two patients underwent vitrectomy 
with the use of intraocular gas. In one 
patient the cornea decompensated be- 
cause of lens-cornea contact and in the 
second patient a surgical technique de- 
vised to protect the cornea from lens 
contact was used successfully. The tech- 
nique consisted of injecting a smaller gas 
bubble into the anterior chamber before 
the instillation of the posterior chamber 
gas. 
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SCLERAL BUCKLING WITHOUT THERMAL ADHESION 


CARL L. FETKENHOUR, M.D., AND Tuomas L. Haucu, M.D. 
Chicago, Illinois 


The primary objective of scleral buck- 
ling surgery is the repair of retinal 
detachment by operative techniques that 
close retinal breaks and facilitate retinal 
reapposition. Production of an inflamma- 
tory chorioretinal lesion by diathermy or 
cryotherapy’ is widely accepted with the 
resultant scar presumably effecting a 
tighter than normal bond between neu- 
rosensory retina and the retinal pig- 
ment epithelium and choroid. We had 
frequently observed a tenuous relation- 
ship between the ophthalmoscopic pig- 
mentary reaction of diathermy or cryo- 
therapy overlying the scleral buckle and 
the final anatomic result. In some in- 
stances the retina remained permanently 
attached when little or no pigmentary 
reaction was visible; while in other cases, 
well treated areas, that is, those with a 
“leopard-skin” appearance after diather- 
my or a “salt and pepper’ reaction after 
cryotherapy, subsequently redetached. 
Zauberman and DeGuillebon? described 
the adhesion characteristics of treated 
and untreated retina and in 1975? report- 
ed a series of 37 consecutive cases of 
repair of retinal detachment without 
inducing a chorioretinal adhesion, con- 
cluding that except for aphakic detach- 
ments, buckling procedures to counter- 
act the vitreous traction were sufficient 
for successful treatment of most groups 
of retinal detachment. 

We examined further the omission of 
thermal adhesion in scleral buckling 
surgery on the final anatomic result, and 
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determined whether this approach re- 
duces the incidence of postoperative 
periretinal proliferation. 


MATERIAL AND METHODS 


One hundred seventy-five consecutive 
and unselected cases of retinal detach- 
ment were surgically repaired by scleral 
buckling without thérmal adhesion. The 
group included male and female patients 
ages 8 to 78 years. One hundred fifty-six 
of these were primary rhegmatogenous, 
and two were tractional retinal detach- 
ments (Table 1). Seventeen eyes had 
been operated on six or more months 
previously, for retinal breaks or detach- 
ment or vitreous opacities (Table 2). 
Selected preoperative characteristics be- 
lieved to have prognostic significance are 
summarized in Table 3. Technical varia- 
tions of the scleral buckling procedures 
are listed in Table 4. 


RESULTS 


Initial success, defined as anatomic 
reattachment for six months after one 
operation, was achieved in 143 cases or 
82% (Table 5). Redetachments occurred 
in 32 cases or 18%. Of these, six were 
judged inoperable because of massive 


TABLE 1 


PATIENTS WITH RETINAL DETACHMENT 
TREATED BY SCLERAL BUCKLING WITHOUT 
THERMAL ADHESION 











No. of 
Type of Detachment Eyes 
Primary rhegmatogenous 156 
Tractional 2 
Previous retinal/vitreous surgery 17 
Total 175 
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TABLE 2 


PATIENTS WITH PREVIOUS RETINAL 
OR VITREOUS SURGERY* 


No. of 
Type of Surgery Eyes 
SB with cryotherapy 
SB with diathermy 
Vitrectomy with SB and cryotherapy 
Vitrectomy 
Cryotherapy 
Laser photocoagulation 
Total 


Ie NmNWhd Ww -1 
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*SB designates scleral buckling. 


periretinal proliferation. Twenty-six were 
reoperated, again by scleral buckling 
procedures that omitted a chorioretinal 
thermal adhesion; 11 of these subse- 
quently redetached and were considered 
as final failures. Causes of initial failure 
were buckle malposition, periretinal pro- 
liferation, new or missed breaks, and 
inability to close giant breaks (Table 6). 
Causes of final failure were massive 
periretinal proliferation in 15 cases, and 
localized periretinal proliferation in two 
cases. The incidence of untreatable peri- 
retinal proliferation in this series was 
10% (17), and it was this group that 
accounted for the final failures. Table 7 
shows the anticipated disparity between 
a final success rate of 96% (131) in 


TABLE 4 
DESCRIPTION OF SCLERAL BUCKLING PROCEDURE* 


No. of 
Operative Detail Eyes 
SB with solid silicone and band 153 
SB with silicone sponge and band 19 
SB with silicone sponge, no band 3 
Revision of SB (re-operations) 26 
Subretinal fluid drained 170 
Intravitreous air 104 
Scleral dissection with implant 166 
Silicone explant 9 


*SB designates scleral buckling. 
VOL. 89, NO. 5 
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TABLE 3 
SELECTED PREOPERATIVE FINDINGS 


Preoperative Findings No. of Eyes % of Cases 


Periretinal membranes 


Circular fold 40 23 

Star fold 

rolled posterior edge, 

or periretinal proliferation 36 20 
Hazy media 28 16 
Aphakia 81 46 
Giant tear 4 2 


Duration of detachment 
greater than 
one month 24 14 


uncomplicated retinal detachments and 
68% (44) final success rate in complicated 
retinal detachments. 


DISCUSSION 


This study represents the third and 
largest series of retinal detachments re- 
paired by scleral buckling without ther- 
mal adhesion. Zauberman and Rosell? 
treated, similarly, 37 unselected patients 
including 20 primary rhegmatogenous 
detachments, three traction detach- 
ments, 11 aphakic detachments, and 
three redetachments previously treated 
with cryotherapy, diathermy, or local 
scleral buckling. One of the traction 
detachments and six aphakic detach- 
ments were subsequently reoperated 
with scleral buckling and cryotherapy 
but none were successfully reattached. 

Chignell* reported a series of 29 se- 
lected cases of retinal detachment treat- 
ed by scleral buckling and drainage of 


TABLE 5 
ANATOMIC RESULTS OF SURGERY 


No of Initial Final Final 
Cases Success Success Failure 
175 143 Cases 158 Cases 17 Cases 
82% 90% 10% 
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TABLE 6 
CAUSES OF FAILURE 
Reason for Reason for 

Initial Failure No. of Cases Final Failure No. of Cases 
Buckle malposition 12 Periretinal proliferation 
Periretinal proliferation 12 Localized* 2 
New or missed breaks 5 Massive 45 
Inability to close giant breaks _3 Total 17 

Total 32 


* Involvement of two quadrants or less. 
*Involvement of three or more quadrants. 


subretinal fluid but without cryother- 
apy, diathermy, or photocoagulation. 
Twenty-six were successfully reattached. 
Failures were attributed to inaccurate 
placement of the buckle. 

The initial failure of 32 cases (18%) in 
the present series was the result of 
the following: (1) buckle malposition, 
(2) periretinal proliferation, (3) new or 
missed breaks, and (4) inability to close 
giant breaks (Table 6). With the possible 
exception of buckle malposition, it is 
unlikely that the remaining reasons for 
failure would have been favorably influ- 
enced by a chorioretinal scar. 


TABLE 7 


RELATIONSHIP OF FINAL SUCCESS TO SELECTED 
PREOPERATIVE FINDINGS 


Final No. of 
Preoperative Finding Success Cases 
(%) 
Uncomplicated retinal 
detachment 96 131 
Complicated retinal 
detachment* 68 44 
Periretinal proliferation 
Vitreous hemorrhage 
Giant tear 
Duration of RD} 
over one month 
Previous surgery 76 17 
Aphakia 87 81 


*Cases with one or more of the listed complica- 
tions. 
YRD designates retinal detachment. 


Periretinal proliferation remains a pri- 
mary cause of failure even when thermal 
adhesions are used, and it would be 
unreasonable to presume that their omis- 
sion would actually create additional prob- 
lems related to proliferative compli- 
cations. With regard to new or missed 
breaks, the presence of a thermal adhe- 
sion would have had no effect, because 
the unseen or new break would not have 
been treated unless, inadvertently, as a 
result of widespread or indiscriminate 
treatment of normal retina. In the giant 
tear failures, the retina could not be 
replaced either intra- or postoperatively, 
and therefore, because reapposition was 
never achieved, treatment with any of 
the thermal modalities would not have 
altered the anatomic result. 

The relationship of thermal chorio- 
retinal lesions to continued or progressive 
vitreoretinal traction is more complex. 
Schwartz and Pruett’ observed recurrent 
retinal detachments in 14.5% following 
the removal of infected silicone implants 
after scleral buckling with thermal ad- 
hesions. In these instances, the chorio- 
retinal adhesion was not strong enough 
to prevent subsequent redetachment. 
Continued or increased  vitreoretinal 
traction caused the recurrent detach- 
ment, and signified a negligible effect 
of induced chorioretinal scars on advanc- 
ing vitreoretinal traction. 

Benson, Morse, and Nantawan® exam- 
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ined 341 patients with lattice degenera- 
tion treated with cryotherapy, noting 
that flap tears originated in and extended 
through treated areas, again suggesting 
that treated retina does not necessarily 
resist ongoing vitreoretinal traction. 

The relationship of the retina, vitreo- 
retinal traction, and chorioretinal thermal 
adhesions is neither clearly, nor com- 
pletely understood. Retinal traction ex- 
periments’ produced the same cleavage 
plane between neurosensory retina and 
pigment epithelium in untreated and 
treated retina. Zauberman’ concluded 
that the induced scar did not result in a 
stronger than normal chorioretinal adhe- 
sion. However, it did resist fluid migra- 
tion into and through the subretinal 
space. This could have been a factor in 
our initial failures from buckle malposi- 
tion. In those cases, even though the 
retinal tears were not completely closed 
on the buckle, the presence of a chorio- 
retinal scar might have prevented the 
movement of fluid through the tear and 
into the subretinal space. When the 
retinal break was adequately closed on 
the buckle, the retina remained per- 
manently attached unless complicated 
by a new or missed break, progressive 
vitreoretinal traction, or periretinal pro- 
liferation. 

Our final anatomic success of 90% 
(158) paralleled the 90 to 95% incidence 
of reattachment generally reported in all 
cases of retinal detachment. Although 
histopathologic evidence! of experimen- 
tal and clinical cryoapplications convinc- 
ingly showed strong adhesions charac- 
terized by true cell junctions between 
pigment epithelium and sensory retina, 
the clinical experience derived from this 
study supported a different point of view, 
namely, successful reattachment after 
the closure of retinal tears on a scleral 
buckle, and reapposition of untreated 
sensory retina and pigment epithelium. 

The undefined relationship between 
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thermal lesions and massive periretinal 
proliferation remains a question of criti- 
cal importance, for if cause and effect 
could be determined, diminishing or 
even eliminating thermal treatment 
would have to be considered. Machemer 
and Laqua’ clearly showed the role of 
retinal pigment epithelium in the forma- 
tion of periretinal membranes; and the 
dispersion of pigment, particularly after 
cryotherapy, implied a possible pathoge- 
netic association between thermal treat- 
ment and proliferative complications. 
This mechanism becomes increasingly 
suspect in view of Laqua and Mache- 
mers” observation of astrocytic prolifer- 
ation and starfolds after cryogenic ne- 
crosis, and essentially the same cellular 
response in pigment epithelium and 
retina after diathermy or photoco- 
agulation. 1+! 

These studies suggested a causal rela- 
tionship between thermal lesions and 
periretinal proliferation, but our high 
incidence of massive periretinal pro- 
liferation without thermal treatment did 
not support this contention, and we con- 
cluded, therefore, that thermal lesions 
do not increase the risk of, or necessarily 
predispose to, massive periretinal prolif- 
eration. 


SUMMARY 


One hundred seventy-five consecutive 
and unselected patients with retinal de- 
tachment were treated with a scleral 
buckling procedure without inducing a 
thermal adhesion. In 143 (82%) of these 
patients reattachment was successful 
after one operation. In 32 patients (18%) 
reattachment was not initially successful. 
These failures resulted from buckle mal- 
position, periretinal proliferation, new or 
missed breaks, and the inability to close 
giant tears. Fifteen of the 32 reattached 
after subsequent scleral buckling without 
thermal adhesion. Final success was 
achieved, therefore, in 158 (90%) of the 
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original group of 175 cases. We conclud- 
ed that a chorioretinal scar might have 
prevented initial failure only in those 
cases of buckle malposition. The high 
incidence (17, [10%]) of periretinal 
proliferation, accounting for all of our 
final failures, did not concur with or 
support previous impressions indicating 
a causal relationship between thermal 
treatment and proliferative complica- 
tions. 
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THE OUTFLOW PATHWAY IN CONGENITAL GLAUCOMA 


EUGENIO MAUL, M.D., Luis STROZZI, M.D., CARLOS MuNoz, D.D., 
AND CARLOS REYES, D.D. 
Santiago, Chile 


Treatment of primary congenital glau- 
coma may be difficult because the patho- 
genesis is not clear. The cause of intra- 
ocular hypertension is a decrease in facili- 
ty of outflow. The abnormality that 


causes the resistance to outflow has not 
been identified. !* 


We studied the histopathologic and 
morphologic factors of the anterior cham- 
ber angle in a 5-month-old infant with 
congenital glaucoma to determine the 
cause for the increased resistance to 
aqueous humor outflow in primary con- 
genital glaucoma. 


CASE REPORT 


A 5-month-old male infant was brought here for 
consultation by his parents who noted an increase in 
the size of the eyelids and a white appearance of the 
eyes. Two months before consultation the infant 
apparently had photophobia, epiphora, and pink 
eyes. General physical examination at consultation 
showed a eutrophic infant with no systemic abnor- 
malities. Ocular examination done with halothane 
(Fluothane) general anesthesia showed a corneal 
diameter of R.E.: 15.5 mm and L.E.: 14.5 mm. 
Intraocular pressure with the Schiøtz tonometer was 
37.2 mm Hg for both eyes. Microscopic examination 
of the anterior segment showed marked corneal 
edema; observation of anterior chamber structures 
was not possible. The patient was treated with 
acetazolamide (10mg/kg of body weight). Six days 
later an appreciable decrease of corneal edema 
allowed observation of the chamber angle. 
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Gonioscopy showed a flat insertion of the iris and 
mesodermal remnants at the angular area. A 
goniotomy in one inferior quadrant was performed in 
both eyes. There was no complication during the 
operation, and the typical descent of the iris root 
during goniotomy was evident. A mild hyphema was 
produced and controlled after air injection. Examina- 
tion with halothane anesthesia eight weeks later 
showed a corneal diameter of R.E.: 15.5 mm and 
L.E.: 14.5 mm. Intraocular pressure with the Schiøtz 
tonometer was R.E.: 21.8 mm Hg and L.E.: 22.4 
mmHg. Microscopic examination of the anterior 
segment showed Haab’s striae and transparent cor- 
nea; the iris and pupil area were normal. A 
trabeculotomy operation was done in both eyes 
according to the technique described by Dannheim 
and Harms,’ in the superior 180 degrees. The 
following modification in the technique was used: 
The introduction of the trabeculotomy probe into 
Schlemm’s canal was performed at an independent 
site for left and right side; this allowed an area of 3 
mm between sinusotomies to remain untouched, 
which was excised en bloc from both eyes with Pierce 
forceps and Vannas scissors. The operation and 
postoperative period were unremarkable. Twelve 
months after the operation the last examination of the 
infant under general anesthesia was performed. The 
patient was then 20 months old and both eyes were 
normotensive. The corneal diameter was R.E.: 14.8 
and L.E.: 14.3 mm. Intraocular pressure with 
Schigtz tonometry was 12.2 mm Hg in both eyes. 
Microscopic examination of the anterior segment 
showed conjunctivae of normal appearance. The 
corneas were transparent and Haab’s striae were 
apparent; the irides were normal and blue. The 
lenses were transparent in both eyes. Ophthalmo- 
scopic examination was possible with direct ophthal- 
moscopy and addition of —20 diopters. The cup:disk 
ratio was 9:10 in the right eye and 8:10 in the left eye. 
Gonioscopy in the upper half showed a scleral sulcus 
in the area of Schlemm’s canal. The trabeculectomy 
area was white in color with minor adhesions of the 
iris root. In the inferior temporal quadrant of the 
right eye and the inferior nasal quadrant of the left 
eye, mesodermal tissue filled the angular area. In the 
remaining quadrant of both eyes, where goniotomy 
was performed, the angles were wide open and the 
iris roots were located more posteriorly. 


MATERIAL AND METHODS 


The angular specimens obtained dur- 
ing the trabeculotomy-trabeculectomy 
operation from both eyes were immedi- 
ately fixed in 2.5% glutaraldehyde in 
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0.1M cacodylate buffer, pH 7.4, at 0°C for 
three hours, then refixed in osmium 
tetroxide for one hour, dehydrated with 
ethanol and propylene oxide, and later 
embedded in Araldite. Light microscopic 
observation was done in sections stained 
with toluidine blue. Ultrathin sections 
were stained with uranyl acetate and lead 
citrate and examined with an electron 
microscope. 


RESULTS 


The angular specimens were obtained 
from both eyes at an approximate IOP of 
22 mm Hg. The site of excision had not 
been previously operated on. Sections of 
tissue for examination were made per- 
pendicular to Schlemm’s canal. Those 
obtained from the left eye included only 
part of the trabecular area as observed at 
the light microscope. Sections of the 
right angle included Schlemm’s canal, 
trabecular meshwork, scleral spur, cili- 
ary muscle, and angular mesodermal 
tissue. Ultrathin sections of this eye were 
prepared for electron microscopic obser- 
vation. 

Light microscopy—tThe angular speci- 
men included all structures of the out- 
flow tract. Schlemm’s canal showed an 
open lumen, the internal wall had many 
invaginations. It contained red blood 
cells in its lumen as well as an adjacent 
collector channel. The scleral spur was 
perfectly developed. The ciliary muscle 
reached its normal attachment at the 
scleral spur. The trabecular area had the 
typical arrangement of trabecular beams 
alternated with spaces. The trabecular 
spaces were well developed at the inter- 
nal side of the trabecular meshwork. 
Open trabecular spaces contained red 
blood cells. These probably migrated 
from the anterior chamber during sur- 
gery. The trabecular beams were wide 
meridionally, and increased in thickness. 
The trabecular core was formed by a 
wide band of fibrous tissue. 
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The entire extension of the inner side 
of the trabecular area was covered by 
mesodermal tissue also present in the 
chamber angle. The tissue was directly 
attached to the trabecular meshwork. A 
border between the two tissues was not 
visible (Fig. 1). 

Electron microscopy—Mesodermal tis- 
sue was formed by fibroblasts, collagen 
fibrils, and ground substance in a loose 
arrangement. A boundary between mes- 
odermal tissue and the trabecular mesh- 
work was not evident. Thick collagen 
bands with an irregular course extended 
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Fig. 1 (Maul and associates). Congenital glaucoma. 
Light micrograph of outflow pathway. Mesodermal 
tissue (mt) covers all the extent of trabecular mesh- 
work (tm). Arrangement of trabecular sheets and 
spaces is present, but there is a thickening of 
trabecular beams. Internal trabecular spaces show 
red blood cells. Schlemm’s canal appears normal 
(SC), as well as scleral spur (SS), ciliary muscle (cm), 
a collector channel (cc) and the cornea (c) (x260). 
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Fig. 2 (Maul and associates). Electron micrograph of chamber angle mesoderm (mt). A loose arrangement of 


the tissue is evident. Melanin granual (mg) (x 17,000). 


into the mesodermal tissue from the 
trabecular side (Figs. 2 and 3). 
Trabecular meshwork—This area 
showed many abnormalities. The most 
remarkable were thickening of the tra- 
becular beams and fibrosis of the trabec- 
ular matrix. Trabecular beams in the 
internal area were well formed, with an 
endothelial lining and a trabecular 
matrix. This was formed by ground 
substance and abundant collagen fibrils 
(Fig. 4). In external areas of the trabecu- 
lar meshwork, trabecular beams were 
also lined by endothelial cells, but the 
trabecular core contained abnormal ele- 
ments. Cells of endothelial type and 
thick collagen bands were found in the 
trabecular matrix. The trabecular spaces 
were well formed in internal areas of the 
trabecular meshwork that contained red 
blood cells. In external areas endothelial 
cells were evident, but there was no 
adjacent space; thick collagen bands and 


granular material were found instead 
(Fig. 5). The collagen bands found in the 
trabecular core were one of the most 
constant findings (Fig. 6). 

A great amount of collagen fibrils was 
found in the juxtacanalicular trabecu- 
lar meshwork. They had multidirec- 
tional orientation and were seen in the 
area underlining the internal wall of 
Schlemm’s canal. There were also endo- 
thelial cells between the collagen bundles. 
This part of the trabecular meshwork 
was increased in thickness. No red blood 
cells were observed in this area (Fig. 7). 

Schlemm’s canal had an open lumen of 
irregular contour. Its wall was lined by 
endothelial cells. In only two sections 
did endothelial cells show giant vesicles 
facing the lumen. Except for the absence 
of vesicles, the morphology of endotheli- 
al cells was normal (Fig. 8). In the 
subendothelial area of Schlemm’s canal a 
thick and constant layer of amorphous 
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granules are seen (mg). As the tissue approaches the trabecular area collagen bands (cb) reach it with an 


irregualr course (X 8,580). 


material was found. This layer was pre- 
sent on the entire internal wall and was 
found in all sections studied. The lamina 
was formed by amorphous material ad- 
herent to all invaginations of the endo- 
thelium. Red blood cells or other cells 
were not seen in this layer. At high 
magnification endothelial cells showed 
zonulae adherentes with adjacent cells 
and no specific attachment to the under- 
lying abnormal basal layer (Fig. 9). 


DISCUSSION 


The outflow tract in this case of con- 
genital glaucoma showed abnormalities 
at three sites. In the internal region 
mesodermal tissue covered the normally 
filtrating uveal trabecular meshwork. 
Trabecular beams were thicker than nor- 
mal. The trabecular core had an in- 
creased amount of collagen that formed 
bands visible at light microscopy, thus 
changing the aspect of cellularity of the 
trabecular meshwork at light microscopy 


to one of fibrosis. Trabecular spaces were 
not apparent in external areas. Finally a 
layer of amorphous material was present 
in the subendothelial area of Schlemm’s 
canal internal wall. From these findings 
we believe that the cause for decreased 
outflow in congenital glaucoma is abnor- 
malities of the trabecular meshwork. 
The relation of mesodermal remnants 
at the angular region to increased resis- 
tance to aqueous humor outflow has been 
discussed.'* Pathogenic study of congeni- 
tal glaucoma has generally been focused 
on the area in front of the trabecular 
meshwork, where the presence of meso- 
dermal remnants has given the anatomic 
basis for the concept of faulty develop- 
ment of the chamber angle in congenital 
glaucoma, assuming the trabecular 
meshowrk in normal in all ways. Howev- 
er, the relationship of the mesodermal 
tissue itself to increased resistance is not 
clear. Maumenee** studied the role of 
mesodermal remnants in producing in- 





Fig. 4 (Maul and associates). Electron micrograph of trabecular beam in uveal trabecular meshwork. 
Endothelial lining (e), collagen core (cc), and neighboring trabecular space (ts) are seen (x 8,000). 
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Fig. 5 (Maul and associates). Electron micrograph of corneoscleral trabecular meshwork. Endothelial lining 
(e) is present in one side of the trabecular beam with neighboring trabecular space (ts). The trabecular matrix 


contains abnormal elements. Liquid spaces (v), endothelial type cells (asterisk and circle), and thick collagen 
bands (cb) (8,000). 





Fig. 6 (Maul and associates). Electron micrograph of collagen bands (cb), which gives the trabecular 
meshowrk a fibrillar aspect instead of the normal cellular aspect (25,200). 
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Fig. 7 (Maul and associates). Electron micrograph of juxtacanalicular meshwork and Schlemm’s canal. It 
shows a great amount of collagen fibrils (cf). Schlemm’s canal is open (sc) with red blood cells (rbe) in its lumen. 
Endothelial lining (e) is underlined by a constant layer (asterisk) of amorphous material (x 10,500). 
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Fig. 8 (Maul and associates). Electron micrograph of internal wall of Schlemm’s canal (SC). Endothelial cells 
(e), subendothelial layer of amorphous ei j (asterisk), and collagen fibrils (cf) in the juxtacanalicular 
trabecular meshwork are indicated (Xx 9,500). 
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Fig. 9 (Maul and associates), Electron micrograph of endothelial cell (e) at inner wall of Schlemm’s canal 
(SC). Thick and constant layer of amorphous material at subendothelial area is shown (asterisk) coriginal 
magnification, (33,000). 


creased resistance to outflow. In 24 of 29 
eyes studied, the trabecular area was 
partially covered by mesodermal tissue, 
and in only five cases was the trabecular 
meshwork completely covered by meso- 
dermal remnants. Many bilateral cases 
studied had an asymmetrical amount of 
the trabecular meshwork covered by 
mesodermal tissue. Worst? suggested 
that the band of angular mesodermal 
tissue present in congenital glaucoma 
could not be the site of resistance. For 
Worst™ and Barkan’ the obstruction site 
for aqueous flow was an ultrathin mem- 
brane covering the angular mesoderm, 
probably originating in Descemet’s 
membrane. This possibility was raised 
from clinical observation during gonio- 
tomy. We could not show Barkan’s mem- 
brane in our case. Ocular pathologists 
(F. Contreras, personal com- 
munication, 1978) have also not been 
able to show this membrane in eye 
specimens. In this study the angular 
mesoderm appears as a loose tissue with 


no apparent morphologic barrier mech- 
anism. We believe that this tissue is not 
the main obstacle to aqueous flow. 

The abnormalities found in the trabec- 
ular meshwork in this study suggest that 
it is the site of main resistance to outflow. 
Maumenee** was the first to describe 
trabecular abnormalities in congenital 
glaucoma. In 21 of 25 cases with congeni- 
tal glaucoma he found an abnormal inser- 
tion of the longitudinal fibers of the 
ciliary muscle into the trabecular mesh- 
work, in front of the scleral spur. He 
suggested this finding as the main cause 
of increased resistance and the most 
constant abnormality of the angle in this 
disease. 

Analyzing our observations, the more 
internal zone of trabecular meshwork 
does not appear to offer resistance to 
aqueous flow even though it is not 
perfectly normal. There were red blood 
cells in the trabecular spaces of this area. 
Because red blood cells reached this area 
suggests that aqueous humor may also 
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have free passage to this area. Remarka- 
ble was the absence of spaces in the 
external areas of the trabecular mesh- 
work, and the presence of increasing 
amounts of collagen in this area. 

The area of the juxtacanalicular trabec- 
ular meshwork was also thickened by 
collagen fibrils. Recently, Anderson” 
also described and discussed abnormali- 
ties of the trabecular meshwork in con- 
genital glaucoma. 

On the internal wall of Schlemm’s 
canal a layer of amorphous material 
was found; its nature and meaning are 
unknown to us. It does not have the 
appearance of a basal lamina and does not 
appear to be synthesized by the endothe- 
lium. It could represent some form of 
deposit, a result of obstructed flow. 

On the basis of our present observa- 
tions we believe that the abnormality 
responsible for increased resistance to 
outflow was a malformation of the trabec- 
ular meshwork. Even though the exami- 
nation of more cases will be needed, the 
higher success rate of trabeculotomy in 
this disease supports our hypothesis. 1%! 


SUMMARY 


We obtained specimens from the angle 
of the eye during a trabeculotomy-tra- 
beculectomy operation of a 5-month- 
old boy with congenital glaucoma. Light 
and electron microscopy of the anterior 
chamber angle showed the presence of 
mesodermal tissue covering the entire 
trabecular area. The trabecular mesh- 
work showed thickening of trabecular 
beams, and an increased amount of 
collagen fibrils in the trabecular matrix. 
Internal trabecular spaces contained red 
blood cells; outer trabecular spaces were 
not apparent. The juxtacanalicular tra- 
becular meshwork was thicker than in 
normal cases, because of an increased 
amount of collagen fibrils. The endothe- 
lium of Schlemm’s canal was under- 
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lined by a thick and constant layer of 
amorphous material. These observations 
suggested that the site of increased re- 
sistance to aqueous humor outflow in 
congenital glaucoma could be found in ab- 
normalities of the trabecular meshwork 
and the internal wall of Schlemm’s canal. 
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BILATERAL OPTIC ATROPHY CAUSED BY CHRONIC ORAL INGESTION 
AND TOPICAL APPLICATION OF HEXACHLOROPHENE 


THOMAS L. SLAMOVITS, M.D., RONALD M. BURDE, M.D., 
AND TERENCE G. KLINGELE, M.D. 
St. Louis, Missouri 


Hexachlorophene has been shown to 
be a neurotoxic agent in laboratory ani- 
mals and in children. We report a case of 
optic atrophy in a 31-year-old woman, 
which was probably caused by chronic 
hexachlorophene ingestion. 


CASE REPORT 


In March 1975, a 31-year-old woman with visual 
loss was referred here. She and her family had no 
history of ocular problems. At age 29 years she had a 
“spell” of bilateral blindness with right-sided numb- 
ness and weakness lasting about five minutes with 
complete resolution and no recurrences. She under- 
went surgery in March 1974 to remove a growth from 
her right ear. After this, she began taking an 
estimated 10 to 15 ml of hexachlorophene (pHiso- 
Hex) orally daily during the next ten to 11 months. 
She also applied large amounts of hexachlorophene to 
her face every day as self-treatment for pimples. She 
was depressed during this time. She noted no 
headache, diplopia or dizziness, but may have had 
intermittent numbness of her left foot. 

In January 1975 she noted decreasing vision, first 
in her right eye, described as a superior visual field 
loss that progressed inferiorly. She saw a physician 
several days later. By that time her visual acuity was 
poor in the right eye and also abnormal in the left 
eye. She was told that she had optic atrophy and was 
referred to us for further examination. She was taking 
no medications with the exception of the hexachloro- 
phene. She reported no exposure to chemicals other 
than hexachlorophene. 

Ophthalmic examination revealed a visual acuity of 
R.E.: hand motions and L.E.: 6/90 (20/300). Both 
pupils were round and 6 mm in diameter. The left 
pupil reacted more rapidly to light than the right 
pupil, and there was no afferent pupillary defect on 
the right. The near response was normal in both 
eyes. The patient could not detect the isochromatic 
color plates with her right eye; with the left eye she 
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could identify only the demonstration plate. There 
was an intermittent exotropia, but both versions and 
ductions were full. Fine upbeat nystagmus was 
present on upgaze. The optokinetic response was 
normal in the left eye, but she could not see the tape 
with the right eye. 

Slit-lamp examination and intraocular pressures by 
applanation were normal. Ophthalmoscopic examina- 
tion showed severe bilateral optic atrophy, which was 
worse in the right eye than in the left eye. Nerve 
fiber layer thinning was evident, but no other retinal 
abnormalities were noted. Visual fields showed a 
small irregular island of vision near, but not includ- 
ing, fixation in the right eye and a superotemporal 
quadrantanopia in the left eye (Fig. 1). Electroreti- 
nography and visual-evoked response testing were 
not done. The patient was admitted to the hospital 
for examination of a possible intracranial tumor. 

During her hospitalization, a hypochromic, micro- 
cytic, iron deficiency anemia was uncovered. Electro- 
lytes, blood urea nitrogen, creatinine, and liver 
enzymes were normal. Lumbar puncture was normal 
with cerebrospinal fluid and serum serology nonreac- 
tive. Chest x-ray, plain skull films, views of the optic 
foramina and computed axial tomography scan with 
and without contrast were all normal. A pneumoen- 
cephalogram showed thickening and widening of the 
optic chiasm (Fig. 2). 

The psychiatric consultant found hypochondriacal 
obsessions, perhaps delusions and occasional depres- 
sion, but she was not thought to be schizophrenic. 
Once or twice during her hospital stay, the patient 
ingested hexachlorophene despite repeated advice 
not to do so. 

She was discharged with a diagnosis of hexa- 
chlorophene-induced optic atrophy and followed up 
as an outpatient. During subsequent visits to our 
office, the appearance of the fundus was not changed. 
Her visual fields improved and eventually stabilized 
(Fig. 3). Visual acuities also improved and stabilized. 
Four months after discharge visual acuity was R.E.: 
6/120 (20/400) and L.E.: 6/12 (20/40). Fourteen 
months after discharge, visual acuity was R. E.: 6/120 
(20/400) and L.E.: 6/7.5 (20/25) with no subsequent 
changes. 


DISCUSSION 


Hexachlorophene is an effective anti- 
staphylococcal germicide used as soap or 
detergent in a 2% (w/w) concentration. 
After oral or topical administration, 
neurotoxicity has been shown in animals 
such as rats,’” calves, sheep,® monkeys,‘ 
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Fig. 1 (Slamovits, Burde, and Klingele). Visual fields obtained shortly after initial examination show a small 
irregular island of vision near, but not including, fixation in the right eye anda superotemporal quadrantanopia 


in the left eye. 


and tadpoles. Human neurotoxicity has 
been reported also after percutaneous 
application of hexachlorophene in pre- 
mature infants, full-term babies with 
normal skin, patients with burns™® or 
ichthyosis, as well as after ingestion.*” 
Typical autopsy findings in both ani- 
mals'*° and humans**!! include brain 
edema and myelin loss and vacuolation! 
(synonyms include honeycombing® or 
vacuolization® or “aspec de dentelle”™) 





Fig. 2 (Slamovits, Burde, and Klingele). Suprasellar pneumopolytomography. Left, Frontal section shows a 


of the myelin sheath. A number of 
these studies stress the extensive in- 
volvement and particular susceptibility 
of the optic nerve and chiasm in both 
animals'*’ and humans. ®” 

Towfighi, Gonatas, and McCree! re- 
ported hind leg weakness or paralysis 
after oral administration of hexachloro- 
phene to young adult rats. Findings 
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symmetrically widened and thickened chiasm (arrow), 24 xX 9 mm in maximum dimensions (upper limits of 
normal being about 19 x 7 mm). Right, Lateral view again shows the enlarged chiasm (arrow). The sella 


turcica is normal. 


678 


——y 
610 


CF 


qE 


Ars 
ras 





ALB CN 


=] 


LEFT 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1980 





RIGHT 


Fig. 3 (Slamovits, Burde, and Klingele). Visual fields obtained 28 months after initial examination showing 


improvement (compare to Figure 1). 


included vacuolation of myelinated fibers 
in the central nervous system and pe- 
ripheral nerves, which was more evident 
in large than small fibers. Similarly, 
more vacuolation was found in central 
than in peripheral nerve myelin with the 
most severe changes seen in the optic 
nerve. They described cerebral and cere- 
bellar white matter softness and swelling 
as well as enlargement throughout the 
entire course of the optic nerves. 

In rats given a diet containing hexa- 
chlorophene, Rose, Wisniewski, and 
Cammer? described intraperiod split- 
ting of myelin, which was visible on elec- 
tron microscopy. In one report” the rat 
retina was studied after a hexachloro- 
phene diet. Disruption of the disk mem- 
branes of the rod outer segments was 
noted together with photoreceptor loss. 
Towfighi, Gonatas, and McCree™ postu- 
lated the same mechanism for photore- 
ceptor disk and intramyelinic vacuola- 
tion, that is, hexachlorophene affinity for 
extracellular components of both recep- 
tor lamellae and myelin. 

Goutiéres and Aicardi® described au- 


topsy findings after percutaneous hexa- 
chlorophene intoxication of children with 
normal skin. Optic nerves and spinal 
cord were described as swollen, and 
massive cystic spongiosis of the white 
matter of the hemispheres was noted. 
They stated: “Oedema was most pro- 
nounced in the U fibres, internal cap- 
sule, white fasciculi coursing through 
the basal ganglia and optic nerves.” At 
autopsy of a boy who had died after acci- 
dental oral hexachlorophene ingestion, 
Martinez, Boehm, and Hadfield’ found 
diffuse white matter vacuolization and a 
selective optic pathway necrosis anterior 
to the geniculate bodies. 

The present case lends further clinical 
support to laboratory observations. Our 
patient had significant visual impairment 
caused by anterior visual system damage. 
Possibly the apparent improvement in 
visual fields and visual acuity represents 
subsidence of optic nerve edema after 
discontinuation of hexachlorophene use. 
The present stable visual acuity and 
visual fields probably reflect the true 
extent of the optic nerve damage induced 


VOL. 89, NO. 5 


by hexachlorophene. Clinical evaluation 
showed bilateral optic neuropathy, and 
pneumoencephalography showed an en- 
larged chiasm. Results of neurologic 
examination were normal except for the 
optic atrophy. The patient denied symp- 
toms of gastrointestinal disease, although 
an iron-deficiency anemia was found. 
Laboratory studies disclosed no other 
abnormalities. 

Our patient, by conservative estimate, 
consumed an estimated 10 to 15 ml of 
hexachlorophene daily during a period of 
approximately ten months, in addition to 
frequent skin application. Some inges- 
tion took place in the hospital, despite 
warnings not to take it. What oral doses 
are likely to cause toxicity is unclear 
from published reports. For example, 
Martinez, Boehm, and Hadfield’ reported 
the death of a 7-year-old boy after a 
45-ml dose was taken orally. Henry and 
DiMaio’s” patient, a 46-year-old woman, 
died after taking 200 ml of hexachloro- 
phene orally. Lustig’s® patient, a 6- 
year-old, died after drinking 4 to 5 
ounces of hexachlorophene; yet, an in- 
fant who had a “spoonful” of hexachloro- 
phene with each feeding for several days 
had no residual effects.“ 

It appears that adults tolerate greater 
doses than children, and susceptibility is 
variable. Our case shows that anterior 
visual system damage can be present 
when no other signs of poisoning are 
present. 


SUMMARY 


A 31-year-old woman ingested hexa- 
chlorophene (pHisoHex) over a ten- 
month period. She developed bilateral 
optic atrophy with no other systemic 
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evidence of neurotoxicity. This case sup- 
ports pathologists’ findings that the optic 
nerve and chiasm are particularly sensi- 
tive to the poisonous effects of hexachlo- 
rophene. 
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ADULT-ONSET FOVEOMACULAR PIGMENT EPITHELIAL DYSTROPHY 
ANDREW K. VINE, M.D., F.R.C.S.(C), AND HOWARD SCHATZ, M.D. 


San Francisco, California 


We describe an adult-onset macular 
dystrophy that ophthalmoscopically re- 
sembles Best’s dominant vitelliform dys- 
trophy. The macular lesion is small, 
slightly elevated, yellow, and subretinal. 
Hyperpigmentation occurs either within 
or around the lesion. The condition 
occurs in association with a mild to 
moderate decrease in vision, a character- 
istic ring of hyperfluorescence that sur- 
rounds an area of hypofluorescence on 
fluorescein angiography, and a normal or 
slightly subnormal  electro-oculogram 
(EOG) in most cases. These findings are 
based on 33 cases. 


SUBJECTS AND METHODS 


Thirty-three patient records were re- 
viewed from the files of one of us (H.S.). 
All patients had a complete ocular exami- 
nation and fundus photographs. Thirty- 
two patients had fluorescein angiography 
and 20 patients had EOGs. Some patients 
had additional studies performed when 
indicated. We report those cases that 
showed the nature of the macular disease 
or that showed unusual associated fea- 
tures. 


CASE REPORTS 


Case 13—A 48-year-old white woman complained 
of a gradual bilateral decrease in vision for four years. 
Her medical history was unremarkable. On initial 
examination, visual acuity was 6/12 (20/40) in each 
eye. A round, yellow, subretinal, 500-4 lesion with 
surrounding pigment clumps was present in each 
fovea (Fig. 1, top). In the periphery of each retina 
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there was a band of pigmentary disturbance that had 
a “bone spicule” appearance (Fig. 1, middle left). 
Fluorescein angiography showed a ring of hyperfluo- 
rescence surrounding each fovea (Fig. 1, middle 
right, bottom left). An EOG showed a definitely 
abnormal light/dark ratio of 1.4 for the left eye and a 
slightly subnormal value of 1.6 for the right eye. The 
photopic electroretinogram was normal in both eyes. 
The scotopic responses were normal in wave form but 
were reduced to less than one half of the normal 
amplitude bilaterally. Nine months later, visual 
acuity had deteriorated to R.E.: 6/21 (20/70) and 
L.E.: 6/15 (20/50). The yellow subretinal material of 
the right fovea had decreased in size (Fig. 2, left). 
Fluorescein angiography of the right macula showed 
a more prominent central hypofluorescence with a 
surrounding ring of hyperfluorescence (Fig. 2, right). 
The patient's four children had no visual complaints. 


Comment—This patient showed evi- 
dence of two diseases: a central maculo- 
pathy and a peripheral pigmentary de- 
generation. Although the yellow lesion of 
the right macula decreased in size with 
time, the area of central hypofluores- 
cence on angiography increased with a 
more prominent ring of hyperfluores- 
cence. 


Case 15—A 57-year-old white man was examined 
for decreased vision in the left eye that had continued 
for three months. His medical history was noncon- 
tributory. Visual acuity was R.E.: 6/9 (20/30) and 
L.E.: 6/60 (20/200). A yellow, subretinal, 500-4 
lesion with central pigment clumps was present in 
the right fovea (Fig. 3, top left). The left fovea 
showed a yellow, 750-4 lesion with peripheral pig- 
ment clumps that was surrounded by fresh subretinal 
hemorrhage (Fig. 3, top right). Fluorescein angiogra- 
phy showed hypofluorescence of the right fovea 
surrounded by a subtle ring of hyperfluorescence 
(Fig. 3, bottom left). In the left macula, there was 
extensive hypofluorescence caused by the hemor- 
rhage. There was also a central area of lacy hyperfluo- 
rescence that enlarged during the angiogram, sug- 
gesting subretinal neovascularization (Fig. 3, bottom 
right). An EOG showed normal responses with a 
light/dark ratio of 1.8 for the right eye and 2.0 for the 
left eye. The patients mother and brother were 
examined by their ophthalmologists and no macular 
abnormality was found. 

Seventeen months later, the patient's visual acuity 
was R.E.: 6/15 (20/50) and L.E.: 6/60 (20/200). 
Examination showed an inferior branch vein occlu- 
sion in the right eye and enlargement of the subreti- 
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Fig. 1 (Vine and Schatz). Case 13. Top left, Right 
macula, a 500-4 yellow subretinal lesion with periph- 
eral pigment clumps is present at fovea. Top right, 
Left macula shows similar lesion. Middle left, Right 
eye, nasal peripheral retina shows “bony spicular” 
pigmentation. Middle right, Right macula, fluoresce- 
in angiogram shows incomplete ring of hyperfluore- 
scence. Bottom left, Left macula, fluorescein angio- 
gram shows similar hyperflourescent ring. 
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_ Fig. 2 (Vine and Schatz). Case 13. Nine months later. Left, Right macula, yellow foveal lesion has decreased 
in size. Right, Right macula, fluorescein angiogram shows ring of hyperfluorescence is more prominent with 


larger hypofluorescent center. 


nal hemorrhage in the left macula. The patient 
returned a few months later with a visual acuity of 
R.E.: 6/21 (20/70) and L.E.: 6/60 (20/200). A small 
inferior foveal hemorrhage was present in the right 
eye (Fig. 4, left). Fluorescein angiography showed a 
small subretinal neovascular net in the right fovea 
(Fig. 4, right). During two subsequent follow-up 
examinations, visual acuity was R. E.: 6/15 (20/50) and 
L.E.: 6/60 (20/200). Despite the improved vision, 
fluorescein angiography showed enlargement of the 
subretinal neovascular net in both eyes. 

Comment—This man was one of two 
patients in our series who developed 
subretinal neovascularization associated 
with this pigment epithelial dystrophy. 

Case 18—A 50-year-old white woman complained 
of bilateral metamorphopsia for 11 years and de- 
creased vision in the right eye for one year. Her 
medical history was noncontributory. Visual acuity 
was R.E.: 6/21 (20/70) and L.E.: 6/6 (20/20). Each 
fovea contained a yellow, subretinal lesion with dark 
pigment clumps around the periphery of the lesion 
(Fig. 5, top). Fluorescein angiography of the left 
macula showed a central area of foveal hypofluores- 
cence surrounded by a ring of hyperfluorescence 
(Fig. 5, bottom left). The right macula showed no 
abnormal hyperfluorescence (Fig. 5, bottom right). 
Thirteen months later, the visual acuity was R.E.: 
6/30 (20/100) and L.E.: 6/9 (20/30). The EOG show- 
ed normal responses of 1.9 for each eye. The patient's 
mother (Case 17) showed bilateral yellow subretinal 
lesions and moderate visual loss. The patient had no 
siblings. 

Case 28—A 37-year-old white woman complained 


of metamorphopsia in each eye that lasted eight 
months. She had been treated for asthma with 
various medications for most of her life. Visual acuity 
was R.E.: 6/6 (20/20) and L.E.: 6/9 (20/30). Two 
yellow parafoveal adjacent accumulations of subreti- 
nal material with pigment clumps were present in 
each macula (Fig. 6, top). Fluorescein angiography 
showed two rings of hyperfluorescence in eac 

macula (Fig. 6, bottom). The EOG was R.E.: 1.65 
and L.E.: 1.70. 


Comment—This woman was one of 
two patients who showed two subretinal 
yellow accumulations within the same 
macula. The right eye in Case 25 had one 
foveal lesion and a smaller perifoveal 
satellite lesion. Each of these separate 
lesions showed the characteristic ring of 
hyperfluorescence on fluorescein angiog- 
raphy. 


RESULTS 


Each of the 33 patients in our series 
showed a characteristic foveal or para- 
foveal lesion that was round, yellow, and 
subretinal with associated central or sur- 
rounding black pigment, or both. The 
macular lesions had other identifying 
characteristics aş well: the diameters 
ranged from 250 to 750 u with a mean of 
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Fig. 3 (Vine and Schatz). Case 15. Top left, Right macula, A 500- yellow elevated subretinal foveal lesion 


Top right, Left macula, central yellow macular lesion surrounded by subretinal homorrhage. Bottom left, 
Right macula, fluorescein angiogram. A faint, hyperfluorescent ring surrounds a central hypofluorescent area 
in fovea. Bottom right, Left macula, fluorescein angiogram. Circular area of hypofluorescence caused by 
blockage from hemorrhage and central lacy hyperfluorescence caused by subretinal neovascularization. 


500 u; there was a ring of hyperfluores- 
cence surrounding an area of hypofluo- 
rescence on fluorescein angiography; and 
the associated EOGs. were generally 
normal or slightly subnormal. Twenty- 
five of the 33 patients had bilateral 
lesions. All patients were adults ranging 
in age from 37 to 80 years with a mean 
age of 62 years. One patient was black 


and the rest were white. Eighteen pa- 
tients were women and 15 were men. 
There was no apparent relationship be- 
tween the presence of the macular lesion 
and any systemic illness or medication 
(Table 1). 

The visual acuities of the 58 eyes that 
showed the maculopathy are shown in 
Table 2. In most patients, the vision of 





3 
v4 


Fig. 4 (Vine and Schatz). Case 15. Left, Right macula, 20 months later. Small hemorrhage (arrow) present 


within yellow lesion. Right, Right macula, fluorescein angiogram. Area of early hyperfluorescence within 
yellow lesion indicating subretinal neovascularization. 





Fig. 5 (Vine and Schatz). Case 18. Top left, Right macula, yellow subretinal foveal lesion. Top right, Left 
macula, similar yellow subretinal foveal lesion. Bottom left, Left macula, fluorescein angiogram. A ring of 


hyperfluorescence surrounds a central area of hypofluorescence. Bottom right, Right macula, fluorescein 
angiogram. No hyperfluorescence in macula. 
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Fig. 6 (Vine and Schatz). Case 28. Top left, Right macula. Top right, Left macula. Two discrete foci of yellow 
subretinal material in each macula. Bottom left, Right macula, fluorescein angiogram. Bottom right, Left 
macula, fluorescein angiogram. Two incomplete rings of hyperfluorescence are present in each macula. 


affected eyes has remained stable or 
deteriorated minimally. 

Six patients have been followed up for 
at least 20 months. During this period, 
visual acuity of three of the patients has 
not changed and, in one patient, visual 
acuity has been minimally altered from 
6/9 (20/30) to 6/12 (20/40) in the better 
eye. Case 15 was followed up for 25 
months; visual acuity in the patient’s 


better eye changed from 6/9 (20/30) to 
6/15 (20/50). A subretinal neovascular net 
was also present in this macula. The 
remaining patient (Case 12) has had a 
marked decrease in visual acuity from 
R.E.: 6/9 (20/30) and L.E.: 6/12 (20/40) 
initially to R.E.: 6/60 (20/200) and L.E.: 
6/30 (20/100) during a four-year period. 
In this patient, the bilateral yellow macu- 
lar lesions have been slowly absorbed 
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TABLE 1 
DATA OF 33 PATIENTS WITH UNIQUE ADULT-ONSET FOVEOMACULAR DYSTROPHY* 


Case No., Subretinal 
Age (yrs), Visual Yellow 
Race, Sex Acuity Lesion 
1,61, W,F R.E.: 6/60 (20/200) + 
L.E.: 6/12 (20/40) + 
2, 56, W,M R.E.: 6/9 (20/30) + 
L.E.: 6/9 (20/30) Normal 
3, 64, W,M R.E.: 6/9 (20/30) + 
L.E.: 6/12 (20/40) Normal 
4, 69, W,F R.E.: 6/9 (20/30) + 
L.E.: 6/9 (20/30) + 
5, 68, W,F R.E.: 6/9 (20/30) + 
L.E.: 6/12 (20/40) + 
6, 76, W,M R.E.: 6/9 (20/30) + 
L.E.: 6/9 (20/30) + 
7, 64, W,F R.E.: 6/9 (20/30) + 
L.E.: 6/9 (20/30) $ 
8, 42, W,F R.E.: 6/12 (20/40) + 
L.E.: 6/12 (20/40) + 
9, 77, W,M_ R.E.: 6/21 (20/70) + 
L.E.: 6/60 (20/200) + 
10, 69, W,M R.E.: 6/60 (20/200) + 
L.E.: 6/21 (20/70) + 
11, 50, W,M R.E.: 6/9 (20/30) + 
L.E.: 6/4.5 (20/15) + 
12,66, W,F R.E.: 6/9 (20/30) + 
L.E.: 6/12 (20/40) + 
13, 48, W,F R.E.: 6/12 (20/40) + 
L.E.: 6/12 (20/40) + 
14, 80, W,M R.E.: 6/30 (20/100) + 
L.E.: 6/60 (20/200) + 
15,57, W,M R.E.: 6/9 (20/30) + 
L.E.: 6/60 (20/200) + 
16, 45, W,F R.E.: 6/21 (20/70) + 
L.E.: 6/9 (20/30) + 
17, 75, W,F R.E.: 6/30 (20/100) + 


EOG} Comment 

1.0 Vision stable for 144 yrs 

1.0 

ND Vision stable for 1 yr 

ND 

ND Vision stable for 1 yr 

ND 

ND 

ND 

1 Oe! 

1.2 

ND 

ND 

ND Vision stable for 1 yr 

ND 

LS Sister has similar foveal 

LS lesion 

Lt Argon laser therapy for subretinal 

LS neovascularization of the right 
eye 

ND 

ND 

1.8 Vision unchanged in 3 yrs 

L3 

1.8 Marked drusen bilaterally; both 

2.3 lesions replaced by atrophic 
changes during 4 yrs 

1.6 Bilateral midperipheral pigmentary 

1.4 changes 

LZ 

LZ 

1.8 Developed bilateral submacular 

2.0 neovascularization 

2.1 

2.0 

ND Mother of Patient 18 


*EOG designates electro-oculogram; ND, not done; and +, present. 
+The lower limit of normal is 1.65 with our equipment. 


and replaced with complete atrophy of 
the retinal pigment epithelium and cho- 
riocapillaris. 

Of the 20 reported EOGs, 13 were 
normal (the lower limit of normal is 1.65 
with our equipment), three were subnor- 
mal (1.40 to 1.60), and four were abnor- 
mal (1.00 to 1.20). 


DISCUSSION 


Recently, a variety of macular lesions 
have been described as “vitelliform” that 


do not appear to be classic examples of 
Best's disease. In 1974, Gass! described 
nine adult patients who had “a peculiar 
foveomacular dystrophy” that consisted 
of a ¥3 disk diameter, yellow, subretinal 
lesion with a central pigmented spot and 
associated normal or slightly subnormal 
EOG. In his book on macular diseases, in 
1977, Gass? referred to this entity as 
“foveomacular vitelliform dystrophy: 
adult type.” The patients described by 
Gass had similar visual acuities, macular 
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TABLE 1 
DATA OF 33 PATIENTS WITH UNIQUE ADULT-ONSET FOVEOMACULAR DYSTROPHY* (Continued) 











Case No., Subretinal 
Age (yrs), Visual Yellow 
Race, Sex Acuity Lesion EOG} Comment 
L.E.: 6/21 (20/70) + ND 
18, 50, W,F R.E.: 6/21 (20/70) + 1.9 Daughter of Patient 17 
L.E.: 6/6 (20/20) + 1.9 
19,77, W,F R.E.: 6/21 (20/70) + Li 
L.E.: 6/60 (20/200) + 1.7 
20, 78, W,M R.E.: 1.2/60 (4/200) Atrophic L7 Right eye showed foveal atrophy 
L.E.: 6/15 (20/50) + 1.8 of pigment epithelium 
21, 61, W,M R.E.: 6/21 (20/70) + 1l 
L.E.: 6/30 (20/100) + i 
22, 57, W,M R.E.: 6/21 (20/70) Atrophic ND 
L.E.: 6/9 (20/30) + ND 
23, 66, W,F R.E.: 6/15 (20/50) + ND 
L.E.: 6/12 (20/40) + ND 
24, T7, W,F R.E.: 6/21(20/70) + ND 
L.E.: 6/30 (20/100) Atrophic ND 
25, 54, W,F R.E.: 6/9 (20/30) + ND Perifoveal satellite lesion 
L.E.: 6/9 (20/30) Normal ND present in the right macula 
26, 52, W,F R.E.: 6/21 (20/70) + 1.6 
L.E.: 6/9 (20/30) + 1.6 
27, 80, W,F R.E.: 6/21 (20/70) + ND 
L.E.: 6/9 (20/30) Normal ND 
28, 37, W,F R.E.: 6/6 (20/20) + 1.65 Two adjacent parafoveal lesions 
L.E.: 6/9 (20/30) + 1.70 present in each macula 
29, 75, W,M R.E.: 6/12 (20/40) Normal ND History of ischemic optic 
L.E.: 6/60 (20/200) + ND neuropathy of the left eye 
30, 42, B,M R.E.: 6/9 (20/30) + 1.6 Sister has similar macular lesions 
L.E.: 6/60 (20/200) 4 1.6 
31, 64, W,M R.E.: 6/9 (20/30) + 2.4 No change in vision during 1 yr 
L.E.: 6/15 (20/50) + 2.1 
32, 64, W,F R.E.: 6/15 (20/50) + 1.4 
L-E.: 6/21 (20/70) + 1.5 
33, 50, W,F R.E.: 6/21 (20/70) + 1.8 
L.E.: 6/6 (20/20) + 1.9 





findings, and identical fluorescein angio- 
graphic patterns as found in our patients. 

Three adult patients with “pseudo- 
vitelliform macular degeneration” have 
also been described. Such patients 
showed a % to ¥3 disk diameter yellow 
lesion at the macula associated with a 
normal EOG. Fluorescein angiography 
showed leakage from perifoveal retinal 
capillaries. This disease entity appears to 
be separate from that found in our series 
because perifoveal leakage was not found 


in any of our patients or in those de- 
scribed by Gass.! 

Kingham and Lochen‘ described le- 
sions they termed “vitelliform macular 
degeneration.” The six patients in their 
report showed a mild decrease in visual 
acuity associated with a submacular yel- 
low accumulation. Fluorescein angiogra- 
phy showed no evidence of perifoveal 
leakage but did show slight hyperfluores- 
cence surrounding the vitelliform lesion 
that was thought to be caused by rarefied 
retinal pigment epithelium. All EOGs 
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TABLE 2 
VISUAL ACUITY OF AFFECTED EYES 


Range No. Percent 
6/6 (20/20)-6/15 (20/50) 35 60.4 
6/18 (20/60)-6/30 (20/100) 15 25.7 
6/60 (20/200)-3/60 (10/200) 8 13.9 
Total 58 100 


were normal. These patients were simi- 
lar to our patient sample except that 
Kingham and Lochen‘ could find no 
evidence of familial involvement. 

Singerman, Berkow, and Patz?’ de- 
scribed ten family members with a “dom- 
inant, slowly progressive, macular dys- 
trophy.” Although there was a wide 
spectrum of macular changes in the 
affected family members, some patients 
showed subretinal foveal yellow-gray ma- 
terial with central, darker, gray material. 
The younger family members showed 
only a mild decrease in vision but their 
older relatives tended to have poor vision 
that was associated with atrophy of the 
pigment epithelium. In some cases, fluo- 
rescein angiography showed an ovoid 
area of hyperfluorescence surrounding 
the foveal lesions. Three of their 18 cases 
had EOGs that were reported as normal 
except for one eye that showed a reduced 
light/dark ratio. The results of Singer- 
man, Berkow, and Patz’ are pertinent to 
our study in that they present evidence 
for a dominant dystrophy, and some of 
their patients appear similar to the pa- 
tients in our present series. 

Confluent macular drusen must be 
considered in the differential diagnoses 
of yellow subretinal lesions. Numerous 
drusen involving only the macula (Fig. 7) 
can mimic a similar disease state. How- 
ever, the macular changes we report can 
be distinguished from drusen by the 
homogenous nature of the subretinal 
yellow material and the presence of 
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Fig. 7 (Vine and Schatz). Left macula. Confluent 
macular drusen. 


central or peripheral hyperpigmentation, 
or both. Macular drusen also have differ- 
ent angiographic features with early dis- 
crete hyperfluorescence that fades in the 
later angiogram. 

We have seen one patient, a 53-year- 
old white man, with Bests disease who 
had macular changes similar to those 
seen in patients in our current series. He 
had no visual complaints, but showed a 
yellow, parafoveal, subretinal 400-p le- 
sion in the left macula; whereas five 
similar, smaller, separate, yellow accu- 
mulations were distributed in a parafove- 
al arrangement in his right macula. His 
spouse showed normal maculae. The 
couple’s 29-year-old son showed the clas- 
sic lesions of Bests disease. Also, this 
29-year-old patient had a 3-year-old son 
who had a “scrambled egg” lesion in each 
macula. 

Although Best’s disease varies consid- 
erably in manifestation,’ the macular 
lesions of our patients can be distin- 
guished from the lesions seen in the 
vitelliform stage of Bests disease. In 
contrast to our patients, the vitelliform 
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stage of Bests disease usually occurs 
between the ages of 3 and 15, but it can 
also be observed in middle-aged or older 
individuals.’ The yellow subretinal mac- 
ular lesions of our patients are considera- 
bly smaller than the classic egg yolk 


lesions that occur in Best’s disease.”’ 


None of our patients have developed 
layering of their subretinal yellow mate- 
rial (called pseudohypopyon) that is seen 
in Best's disease. The characteristic fluo- 
rescein angiogram pattern of our patients 
has not been reported in Best’s disease. 
In Best's disease, the EOG is classical- 
ly markedly reduced.” In contrast, most 
of our patients had normal or slightly 
subnormal EOGs. Four of our patients, 
however, did have severely reduced 
EOGs (1.0 to 1.2). In Gass’ series of nine 
patients with similar macular findings, 
one patient also had an abnormal EOG of 
1.0 bilaterally. Although the EOG is a 
useful test, a definitive diagnosis of Best’s 
disease or adult-onset foveomacular pig- 
ment epithelial dystrophy cannot be 
made on the basis of an abnormal EOG 
ratio alone. Recent reports have shown 
normal EOG ratios in patients with 
typical vitelliform macular lesions.®% 
Similar yellow foveal lesions can be 
seen in patients who have idiopathic 
macular telangiectasis.® A 75-year-old 
man, who had bilateral macular telangi- 
ectasis, showed reduced visual acuity of 
R.E.: 6/15 (20/50) and L.E.: 6/21 (20/70). 
A yellow, intraretinal 400- lesion was 
present at each fovea (Fig. 8, top left). 
The patient showed no evidence of intra- 
ocular inflammation and was taking no 
known retinotoxic drugs. Angiography 
showed bilateral telangiectasis of the 
perifoveal retinal capillaries and bilat- 
eral cystoid macular edema in the later 
phases of the angiogram (Fig. 8, top right 
and bottom left). This patient has some 
similarities to those patients described 
by Fishman and associates,’ but there 
was no actual telangiectasis of the leaking 
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perifoveal retinal capillaries that were 
shown in Fishman’s patients. 

More extensive retinal disease was 
evident in Case 13. This patient had 
bilateral, yellow subretinal macular le- 
sions in addition to the bone spicule 
pigment clumping in the midperiphery 
found in retinitis pigmentosa. Although 
the scotopic responses of the electro- 
retinogram were reduced in amplitude, 
there was no prolongation of the implicit 
time that is typically seen in retinitis 
pigmentosa. There is little likelihood that 
foveomacular pigment epithelial dystro- 
phy is associated with retinitis pigmento- 
sa because a recent review of macular 
lesions associated with a retinitis pigmen- 
tosa" failed to indicate any patients who 
fit our maculopathy description. 

Two of our patients did develop subret- 
inal neovascularization. Subretinal neo- 
vascularization occurs in many macular 
diseases including dominant drusen, my- 
opic degeneration, angioid streaks, pre- 
sumed ocular histoplasmosis syndrome, 
and the like.” None of the patients had 
subretinal neovascularization in Gass’ 
series,’ or in the reports by Fishman and 
associates, and Kingham and Lochen.‘ 
On initial examination, our patient in 
Case 9 showed a visual acuity of 
R. E.: 6/21 (20/70) and L. E. : 6/60 (20/200). 
A yellow, subretinal parafoveal lesion was 
present in the right macula and a larger, 
yellow, subretinal, foveal lesion was pres- 
ent in the left macula. Fluorescein angi- 
ography showed parafoveal subretinal 
neovascularization in the right eye that 
was successfully treated with argon laser 
photocoagulation. Seventeen months 
after treatment, the patient’s visual acu- 
ity remained 6/21 (20/70) in the right 
eye. As previously described, the patient 
in Case 15 had evidence of bilateral 
submacular neovascularization associated 
with foveomacular pigment epithelial 
dystrophy. The development of subreti- 
nal neovascularization in adult-onset 





690 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


MAY, 1980 








foveomacular pigment epithelial dystro- 
phy should be considered unusual as it 
was seen in only three of 58 affected 
eyes. 

As we do not have histopathologic 
material, we can only speculate as to the 
probable ocular abnormalities of our pa- 
tients. By slit-lamp examination and 
stereofluorescein angiography, the foveal 
yellow material and pigment clumps 
were located deep to the sensory retina 
at the level of the retinal pigment epithe- 
lium. During fluorescein angiography, 


Fig. 8 (Vine and Schatz). Top left, Right macula, 
yellow intraretinal lesion at fovea. Top right, Right 
macula, fluorescein angiogram showing telangiectasis 
of perifoveal capillaries. Bottom left, Right macula, 
“> fluorescein angiogram shows cystoid macular 
edema. 


the pigment clumps appeared as hypo- 
fluorescent areas that were generally 
surrounded by a circle of hyperfluores- 
cence. These clinical findings were also 
seen in Gass series of patients where 
pathologic examination of one patient's 
eyes showed pigment-laden cells and 
extracellular pigment clumped in the 
fovea that was surrounded by a zone of 
atrophic pigment epithelium beneath 
which there was an accumulation of 
granular eosinophilic material. We be- 
lieve that similar histopathologic changes 
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are probably present in our present 
series of patients. 

Familial studies of some of our patients 
suggested an autosomal dominant trans- 
mission. The 44-year-old sister of Patient 
8 has similar macular findings. Patient 
18, the daughter of Patient 17, showed 
macular lesions similar to her mother’s. 
An extensive examination of other family 
members, however, was inconclusive 
regarding any inheritance pattern. Pa- 
tient 30 and her 46-year-old sister had 
similar macular lesions. Gass’ series! was 
also suggestive of an autosomal dominant 
transmission. In contrast, Kingham and 
Lochen* emphasized the degenerative 
nature of the vitelliform lesions they 
described and could find no familial 
involvement. We believe that the bilat- 
eral, symmetrical lesions, and evidence 
of an autosomal dominant transmission 
suggests that this is a familial foveal 
macular dystrophy. We have chosen the 
name ‘adult-onset foveomacular pigment 
epithelial dystrophy” as a descriptive 
term because the macular lesions appear 
only in adult patients and are clinically 
located at the level of the retinal pigment 
epithelium. 


SUMMARY 


Thirty-three patients had adult-onset 
foveomacular dystrophy. The macular 
lesions typically resulted in a mild to 
moderate decrease in vision and ap- 
peared as small, yellow, bilateral, slight- 
ly elevated, pigment epithelial lesions 
with areas of hyperpigmentation. The 
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characteristic finding on fluorescein angi- 
ography was a ring of hyperfluorescence 
surrounding an area of hypofluorescence. 
The electro-oculograms were either nor- 
mal or slightly subnormal in most cases. 
This dystrophy appears to have an auto- 
somal dominant transmission. 
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VISUAL LOSS IN RETINITIS PIGMENTOSA 


MICHAEL F. MARMOR, M.D. 
Stanford, California 


' Retinitis pigmentosa typically begins 
in the equatorial retina, and progresses 
both anteriorly and posteriorly until only 
a tiny central island of visual field re- 
mains. Both cones and rods are involved, 
but damage to the rod system is most 
prominent and the effects on central vi- 
sion are variable. Some patients maintain 
good visual acuity throughout their lives, 
despite unrecordable electroretinograms 
and 2- to 3-degree central fields. How- 
ever, others lose central vision at a young 
age and are much more severely disa- 
bled. 

The manner in which visual acuity 
changes with age is important to patients 
with this disease, but the course of visual 
loss in retinitis pigmentosa has never 
been established. Surveys have shown 
that roughly 50% of patients with retini- 
tis pigmentosa have visual acuity of 6/15 
(20/50) or worse and that the proportion 
of patients with poor visual acuity in- 
creases with age.!™? However, these data 
are based upon the visual acuity at a single 
examination. Thus, they are influenced 
by the selection of patients seeking care 
and do not show whether the loss of 
vision is gradual, step-wise, or abrupt. 

I investigated the visual history of 91 
consecutive patients who have typical 
retinitis pigmentosa, to determine when 
and how fast central vision was affected. 
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The results imply that visual loss is rapid 
and unpredictable. 


SUBJECTS AND METHODS 


The population studied comprised all 
patients I saw in consultation and made a 
diagnosis of conventional retinitis pig- 
mentosa, from July 1973 through Sep- 
tember 1978. The diagnosis of retinitis 
pigmentosa was confirmed by electro- 
physiologic recordings for most of these 
patients, but in some was made clinical- 
ly. Patients with mild variants of retinitis 
pigmentosa such as sectorial disease or 
delimited disease’ were excluded, but 
their exclusion has little influence upon 
these results because almost all of these 
patients maintain good visual acuity. Also 
excluded were variants of retinitis pig- 
mentosa such as centroperipheral dis- 
ease, Laurence-Moon-Bied] syndrome or 
cone dystrophy, and patients in whom an 
acquired degeneration was suspected. A 
total of 91 patients with 179 nonambly- 
opic eyes fit the criteria. The probable 
mode of inheritance, determined by 
family history, was sporadic or recessive 
for 140 eyes (71 patients: 46 male, 25 
female), dominant for 27 eyes (14 pa- 
tients: ten male, four female), and X- 
chromosome-linked for 12 eyes (six pa- 
tients: all male). Because of the small 
number of eyes with dominant and X- 
chromosome-linked retinitis pigmentosa, 
most of the results are presented only for 
recessive disease. 

The visual history was investigated for 
every patient whose corrected visual 
acuity, at the time of latest examination 
by me, was 6/12 (20/40) or worse in either 
eye. Hospital charts, physician’s records, 
and optometry records were examined or 
reviewed by telephone, until a best 
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corrected visual acuity of 6/9 (20/30) or 
better in both eyes could be shown or 
until no further information could be 
located. No attempt was made to show 
any findings other than visual acuity, 
because the quality of past observations 
could not be verified personally. 


RESULTS 


For each eye with recessive retinitis 
pigmentosa, the latest visual acuity was 
plotted against age (Fig. 1). The scatter of 
points indicates that the relationship of 
visual acuity to age cannot be a simple 
monotonic function. Instead of clustering 
along a diagonal between good vision in 
youth and poor vision in old age, the 
points are concentrated in overlapping 
ranges of good visual acuity (6/12 [20/40] 
or better) or poor visual acuity (6/60 
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[20/200] or worse). By my own examina- 
tion, all of these patients, regardless of vi- 
sual acuity, showed foveal abnormalities 
that usually consisted of an absence of 
foveal reflexes and irregularity of the vi- 
treoretinal interface. Except for a few pa- 
tients with severe visual loss, who showed 
marked pigmentary atrophy under the 
fovea, there was no obvious correlation be- 
tween visual acuity and foveal appearance. 
Only two patients in this series (both 
with recessive disease) had cataracts of 
possible visual significance, but both also 
showed prominent foveal abnormality. 
To determine the age and speed at 
which vision was lost, the previous visual 
history was investigated for the 116 eyes 
that had a corrected visual acuity of 6/12 
(20/40) or worse. A total of 31 eyes could 
not be traced beyond 6/60 (20/200) visual 
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Fig. 1 (Marmor). Visual acuity at latest examinarion vs age, for cases with probable recessive inheritance. 
Each point represents one eye. The divisions of visual acuity in this and the following illustration are as 
follows: 6/6 (20/20), 6/9 (20/30), 6/12 (20/40), 6/15 (20/50), 6/18 (20/60), 6/21 (20/70), 6/24 (20/80), 6/30 (20/100), 
6/60 (20/200), counting fingers, hand movements, and light perception. 
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acuity because old records or the patient 
could not be located. Figure 2 is a 
graphic representation of the visual his- 
tory of the 59 eyes with recessive disease 
for which the visual acuity was traceable 
over a minimum change of three lines, or 
five years of follow-up, or to an earlier 
measurement of 6/12 (20/40) or better. 
There is a striking homogeneity in the 
slopes of the lines that represent visual 
change. The prevailing slope is steep, 
and indicates that the median time for a 
change in visual acuity from 6/12 (20/40) 
to 6/60 (20/200) was approximately six 
years, and the change occurred in less 
than ten years for all but a few patients. 
Additionally, visual acuity was lost with a 
relatively even distribution over ages five 
to 60 years. Eyes with dominant and 
X-chromosome-linked disease lost visual 
acuity with a similar time course, but 
there were too few cases to compare in 
terms of age. Statistical analysis of these 
data was considered, but our consultant 
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believed that graphic presentation of 
Figure 2 was more direct and accurate 
because eyes differed greatly in age at 
first or last examination, duration of 
follow-up, and frequency of follow-up. 

Visual acuities were compared be- 
tween the eyes of patients with recessive 
disease, to determine how often the loss 
of visual acuity was unilateral or bilateral. 
Only 21% of the patients showed a 
difference of more than two lines of 
visual acuity between the eyes, but many 
of these individuals were young (with 
good visual acuity), whereas others had 
been legally blind in both eyes for years. 
Among cases for which a progressive loss 
of visual acuity could be historically 
documented, approximately 40% showed 
significant asymmetry of vision for five or 
more years. 

The prevalence of visual loss in ocular 
disease has usually been calculated from 
data gathered at a single examination, a 
method that depends greatly upon the 
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Fig. 2 (Marmor). Visual history of eyes with recessive retinitis pigmentosa. Each line connects all recorded 
visual acuities for one eye; only eyes that could be traced over five years or a three-line change in visual 
acuity are shown. Visual acuities of 6/9 (20/30) or better are not discriminated in this figure. 
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size and age distribution of the popula- 
tion being studied. These problems can 
be minimized, and more accurate data 
obtained from a small population, if the 
visual acuity of each eye at different ages 
throughout life is incorporated into the 
statistics. Figures 3 and 4 show the result 
of such an analysis from the present data 
for recessive and dominant retinitis pig- 
mentosa. The current visual acuity of 
each eye was tabulated within the decade 
of the patient’s most recent examination, 
but the worst visual acuity within each 
preceding decade (obtained from the 
visual history) was also tabulated. Thus, 
the youngest decade cumulated data 
from the entire sample. This method was 
straight-forward for individuals with a 
complete visual history; once an eye was 
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noted to have good visual acuity (defined 
as 6/12 [20/40] or better for these plots) it 
was presumed to have good visual acuity 
in younger age groups. However, a prob- 
lem developed for eyes that could not be 
fully traced. Because the dates of visual 
loss were unknown for these eyes, their vi- 
sual acuities were indeterminate in de- 
cades that preceded their earliest examina- 
tion. For presentation in histograms, 
these indeterminate visual acuities have 
been divided into two groups, depending 
on whether the earliest known visual acu- 
ity was midrange (6/15 [20/50] to 6/30 
[20/100]) or poor (6/60 [20/200] or worse). 

The resulting frequency plot for the 
140 eyes with recessive disease (Fig. 3) 
shows clearly that the percentage with 
good visual acuity decreases steadily over 
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Fig. 3 (Marmor). Prevalence of different levels of visual acuity, at different ages, for eyes with recessive 
retinitis pigmentosa. Visual acuity is divided into three categories: good (6/12 [20/40] or better); midrange 
(6/15 [20/50] to 6/30 [20/100]); and poor (6/60 [20/200] or worse). The indeterminate ranges represent eyes 
whose earliest recorded visual acuity in an older age group was midrange or poor. The data were cumulated 
from older to younger age groups to incorporate all available historical information about each eye. The 
number of eyes in each category (N) is shown near the bottom of the histogram. 
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Fig. 4 (Marmor). Prevalence of different levels of visual acuity, at different ages, for eyes with dominant 





retinitis pigmentosa. 


the years, whereas the percentage with 
poor visual acuity increases. The number 
of eyes with middle-range visual acuity 
remains relatively small (about 10%) 
throughout the plot, which is consistent 
with the impression from Figure 2 that 
visual acuity decreases rapidly at any age 
in retinitis pigmentosa and does not 
remain for any long period in the middle 
range. The 27 eyes with dominant dis- 
ease (Fig. 4) showed a similar trend, and 
a somewhat larger percentage of eyes 
with good visual acuity at any given age. 


DISCUSSION 


The data from recessive and sporadic 
cases of conventional retinitis pigmen- 
tosa show that the disease was unexpect- 
edly rapid in its effects on visual acuity. 


Visual loss began at any age, and once 
visual acuity began to fail, it generally 
dropped to 6/60 (20/200) or below within 
a period of four to ten years (the median 
is near six). There appeared to be few 
cases in which midrange visual acuity 
(6/15 [20/50] to 6/30 [20/100]) was main- 
tained for any period of time. Indeed, 
the data in Figure 2 may underestimate 
the speed of visual loss; the visual history 
lines pass through all of the available visu- 
al acuity measurements for each eye, but 
if no examinations were recorded over 
a long period of time (for example, ten 
years), then the line drawn between visual 
acuities at the beginning and end of that 
period may have a falsely shallow slope. 
In many patients the two eyes were af- 
fected simultaneously, but in 20 to 40% 
one eye was spared for five or more years. 
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Retinitis pigmentosa is not a homoge- 
neous disease. Different modes of inheri- 
tance have been accounted for in this 
study, but there also may be unrecog- 
nized variants within each mode of inher- 
itance. Some of the differences in visual 
history, among individuals, may reflect 
such variants. 

The present data suggest that the 
progression of visual loss in dominant 
retinitis pigmentosa may be slightly 
slower, and occur at a slightly older age, 
than in recessive disease. However, be- 
cause of the relatively small numbers of 
cases, and the variability among individ- 
uals, that conclusion could turn out to be 
unfounded. The classic view? has been 
that dominant disease is inherently mild- 
er, but one recent study® suggests that 
there is little distinction. 

Prospective studies should ultimately 
be undertaken, but they are exceedingly 
difficult with retinitis pigmentosa be- 
cause of the slow progression of the 
disease. Although this was a retrospec- 
tive study in which information was 
obtained from old records and various 
sources, visual acuity is a relatively 
straight-forward measurement, and I did 
the last examination of all patients to 
insure that earlier measurements were 
consistent and that unrelated causes of 
poor visual acuity could be excluded. 

The subjects of this report were all 
referred for diagnosis or counseling; 
thus, asymptomatic individuals were un- 
likely to be included, as were individuals 
with long-standing poor vision for whom 
consultation offered little benefit. This 
inherent bias of a referral population was 
minimized by tracing the visual history, 
but could still influence the prevalence 
data, especially at older ages. 

Full visual histories were not obtaina- 
ble for all eyes with poor vision in this 
study. The timing of visual loss was still 
uncertain for at least one eye of 20 of the 
patients, but there is no reason to expect 
that these individuals, who either could 


VISUAL LOSS IN RETINITIS PIGMENTOSA 


697 


not be located or for whom no old re- 
cords could be obtained, showed any dif- 
ferent behavior than the individuals for 
whom a visual history was traced. The re- 
gions of indeterminate visual acuity in the 
prevalence histograms show the magni- 
tude of the uncertainty that must be ac- 
cepted until better data become availa- 
ble. 

The cause of visual loss in retinitis pig- 
mentosa has not been determined. Fove- 
al pathologic findings such as absent re- 
flexes, cystoid macular edema, or pigment 
epithelial atrophy were evident clinically 
in all of the present patients as well as 
in most patients with retinitis pigmentosa 
examined by others.“® However, these 
changes may be present while central 
visual acuity is still good.’ It is difficult to 
judge, therefore, whether a patient's loss 
of visual acuity results from primary dam- 
age to the photoreceptors or from a sec- 
ondary degenerative phenomenon such as 
cystoid macular edema. Clearly clinical 
tests that are more subtle than Snellen 
visual acuity are needed to evaluate and 
follow up macular function in retinitis pig- 
mentosa. Both color vision” and contrast 
sensitivity!!! may be abnormal in retinitis 
pigmentosa while visual acuity is still 
good. However, these tests are not suff- 
ciently refined, as yet, to monitor the 
early stages of retinitis pigmentosa or to 
predict when visual loss is imminent. 

The data presented in this report refer 
to conventional cases of retinitis pigmen- 
tosa and not those with anatomically or 
functionally limited disease such as sec- 
torial retinitis pigmentosa or delimited 
retinitis pigmentosa.* Recognition of the 
latter cases is important because they 
may appear ophthalmoscopically similar 
to conventional retinitis pigmentosa, but 
they have mild symptoms and a much 
better visual prognosis. They are best 
distinguished by use of the electro- 
retinogram that characteristically shows 
moderate amplitude and a normal cone 
b-wave implicit time.‘ 
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The results of this study have impor- 
tant implications for patient counseling. 
Others have shown that most patients 
with retinitis pigmentosa have signifi- 
cantly diminished visual acuity, and that 
the prevalence of good visual acuity 
decreases with age. However, the preva- 
lence data in Figures 3 and 4 are the first, 
to the best of my knowledge, which have 
been calculated on the basis of previous 
as well as current information. These 
cumulative data show that more than 
60% (and possibly as many as 90%) of 
patients with recessive and dominant 
retinitis pigmentosa under the age of 20 
years have a visual acuity of 6/12 (20/40) 
or better; this percentage decreases to 
25% (or up to 35%) by the 50s. Thus, few 
patients with retinitis pigmentosa will 
have 6/60 (20/200) or worse visual acuity 
before age 20 years, but by age 50 years 
at least 50% will be affected to that 
degree. Patients should be informed of 
these estimates to be aware not only of 
possible loss of vision, but of the hopeful 
aspects of the prognosis. For example, 
roughly 25% of patients with retinitis 
pigmentosa retain good reading vision 
throughout life, and the longer that good 
vision is retained, the better the chances 
of keeping it. Patients should also be 
aware that, in all hereditary groups of 
retinitis pigmentosa, the midranges of 
visual acuity seem to be unstable and 
carry a guarded prognosis. This latter 
observation may be of some use in 
research, because patients with visual 
acuity between 6/15 (20/50) and 6/30 
(20/100) would be good subjects for the 
evaluation of new therapies, if secondary 
foveal changes can be ruled out as the 
cause of visual loss. 


SUMMARY 


I investigated the visual histories of 91 
consecutive patients with retinitis pig- 
mentosa to determine when, and how 
fast, visual acuity was affected by the 
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disease. The results from recessive cases 
showed that visual loss may occur at any 
age in retinitis pigmentosa, and typically 
progresses from 6/12 (20/40) to 6/60 
(20/200) in about six years. At any given 
time, most of the patients had either good 
or poor visual acuity; intermediate levels 
of visual acuity appeared to be unstable. 
Before age 20 years, 60 to 90% of the pa- 
tients had a visual acuity of 6/12 (20/40) or 
better, and few had a visual acuity of 
6/60 (20/200) or worse. By age 50 years, 
25% of the patients still retained good 
visual acuity, but more than 50% had vi- 
sual acuity of 6/60 (20/200) or worse. 
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COMPUTED TOMOGRAPHIC FEATURES 
IN OPTIC NEURITIS 


CLEVE W. HOWARD, M.D. 
Homestead, Florida 


AND 


ROBERT H. OSHER, M.D., AND ROBERT L. TOMSAK, M.D. 
Miami, Florida 


Monocular visual loss occurring in the 
presence of clear ocular media and a 
normal-appearing fundus usually indi- 
cates either a compressive or inflamma- 
tory lesion of the prechiasmal visual 
pathway. When the optic disk is swollen, 
an inflammatory papillitis or an orbital 
mass lesion again constitute the primary 
diagnostic considerations. In either set- 
ting, it is occasionally difficult to differ- 
entiate inflammatory from compressive 
lesions by the clinical history and exami- 
nation. With the advent of computed 
tomography scan, mass lesions affecting 
the orbital portion of the optic nerve are 
readily identified. The configuration and 
enhancement qualities may even indi- 
cate a histologic diagnosis. There is, 
however, little information available re- 
garding the characteristics of the com- 
puted tomography scan of either retro- 
bulbar or intraocular optic neuritis. We 
describe the enlargement and enhance- 
ment of the optic nerve in two patients in 
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whom the diagnosis was confirmed by 
the clinical course of the disease. We 
report herein the appearance of the 
computed tomography scan in one case 
of retrobulbar neuritis and one case of 
papillitis. 


CASE REPORTS 


Case 1—A healthy 14-year-old boy came to the 
Eye Clinic at the United States Air Force Hospital in 
Homestead complaining of sudden painless visual 
loss in the left eye on the previous day. Medical 
history revealed that three years previously he had 
undergone uneventful extraocular muscle surgery for 
congenital nystagmus that improved his visual acuity 
from 6/12 (20/40) to 6/7.5 (20/25) in each eye when 
measured in the primary position. On initial exami- 
nation during this illness his visual acuity was R. E.: 
6/7.5 (20/25) and L.E.: 6/120 (20/400). Within 72 
hours, the visual acuity of the left eye decreased to no 
light perception; the right eye was unchanged. A left 
afferent pupillary defect was present. Both fundi 
appeared normal. The clinical impression was retro- 
bulbar neuritis, but because of the progression to no 
light perception, a computed tomography scan was 
obtained to rule out the possibility of a compressive 
lesion. 

The computed tomography scan showed that the 
entire intraorbital optic nerve of the left eye was 
diffusely enlarged with somewhat irregular margins 
(Fig. 1). The entire intraorbital nerve enhanced after 
the injection of contrast material (Fig. 2). The right 
optic nerve appeared normal. Three neuroradiolo- 
gists interpreted these features as consistent with an 
optic nerve glioma. 

No therapy was instituted. During the ensuing 
three months, vision in the left eye improved 
spontaneously. Visual acuity returned to 6/24 (20/80), 
although perimetry showed a dense central scotoma. 
The afferent pupillary defect remained, and pallor of 
the disk developed. A repeat computed tomography 
scan showed normal optic nerves without enhance- 
ment (Fig. 3). These reversible alterations in the left 
optic nerve confirmed the original clinical diagnosis 
of retrobulbar neuritis. 

Case 2—A 2l-year-old healthy woman had a 
two-week history of periorbital pain and slowly 
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Fig. 1 (Howard, Osher, and Tomsak). Retrobulbar 
optic neuritis. Initial computed tomography scan 


without enhancement showing irregularly thickened 
left optic nerve. 
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progressive visual loss in the right eye. Three weeks 
before admission, a routine ophthalmologic examina- 
tion showed visual acuity of 6/6 (20/20) in each eye. 

Examination showed the best corrected visual 
acuity of counting fingers at 6 inches in the right eye 
and 6/6 (20/20) in the left eye. Pupillary testing 
showed a right afferent defect, reflecting the pres- 
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Fig. 3 (Howard, Osher, and Tomsak). Computed 
tomography scan showing normal optic nerves after 
resolution of left retrobulbar neuritis. 
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Fig. 2 (Howard, Osher, and Tomsak). Retrobulbar 
optic neuritis. Initial computed tomography scan 
with enhancement of thickened left optic nerve. 


ence of a dense 30-degree central scotoma detected 
by formal perimetry. The right optic nerve appeared 
diffusely hyperemic and swollen, with a linear hem- 
orrhage present on the superonasal disk margin. 
Results of the examination of the left eye were 
normal. 

A computed tomography scan was obtained be- 
cause of the history of pain and slowly progressive 
profound visual loss associated with unilateral disk 
edema. The intraorbital segment of the right optic 
nerve appeared irregularly thickened on both axial 
and coronal computed tomography scans, measuring 
1.5 mm larger than the normal left optic nerve 
(Fig. 4). This asymmetry was present on plain and 
enhanced studies, and a diagnosis of glioma of the 
optic nerve was considered by the neuroradiologist. 
The patient was treated with 40 mg of periocular 
triamcinolone, and serial examinations over the 
subsequent five weeks showed a steady improvement 
in visual function. Visual acuity returned to 6/6 
(20/20) without a detectable field defect, and the 
optic disk appeared normal. The clinical course 
confirmed the diagnosis of optic neuritis with optic 
nerve enlargement shown by computed tomography 
scan. 


DISCUSSION 


To the best of our knowledge there are 
no previously published reports empha- 
sizing an abnormal computed tomogra- 
phy scan in optic neuritis. A plethoric 
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Fig. 4 (Howard, Osher, and Tomsak). Papillitis. Thickening and enhancement of right opitc nerve (large 
arrow) compared to normal left optic nerve (small arrow) present on axial computed tomography scan (left) and 
coronal computed tomography scan (right). 


optic nerve has been described in a 
patient with Lebers optic neuropathy.’ 
In a review of 603 orbital computed 
tomography scans, five patients with 
optic neuritis were noted to have large 
optic nerves.* Another study consisting 
of 67 computed tomography scans ob- 
tained for various ophthalmologic condi- 
tions showed unremarkable findings in 
five patients with optic neuritis.’ 

The demonstration of an enlarged 
optic nerve in this condition provides 
radiographic correlation of the anatomic 
changes that accompany the diminished 
visual function in optic neuritis. The 
optic nerve appears thickened and en- 
hances with contrast material because 
inflamed neural tissue is associated with 
both vascular engorgement and in- 
creased vessel permeability as the 
blood-brain barrier is altered.‘ The thick- 
ened appearance reflects an edematous 
optic nerve, and secondary vascular 
changes account for contrast enhance- 
ment. In the case of retrobulbar neuritis, 
the entire intraorbital nerve was en- 
larged despite a normal-appearing optic 
disk. 

Thickening and enhancement of the 
optic nerve must be considered a non- 
specific finding. These features have 


been observed in papilledema, Grave's 
disease, inflammatory pseudotumor, cen- 
tral retinal vein occlusion, traumatic 
hematoma of the optic nerve sheath, and 
with tumors of the optic nerve, such as 
glioma and meningioma.!”° 

As a general rule, the clinical appear- 
ance will readily differentiate optic neu- 
ritis from tumors involving the optic 
nerve. It is important that the clinician 
be aware of those inflammatory radio- 
graphic features that may be misinter- 
preted as neoplastic. In rare cases, when 
the clinical diagnosis is unclear, the rec- 
ognition of reversible enlargement and 
enhancement of the optic nerve will pro- 
vide evidence against the diagnosis of 
optic nerve tumor. Future computed 
tomographic studies will yield the fre- 
quency of radiographic changes in optic 
neuritis, and may even reveal a correla- 
tion between the initial changes seen on 
computed tomography scan and the 
eventual visual outcome. 


SUMMARY 


A computed tomography scan ob- 
tained in two patients with monocular 
visual loss showed diffuse enlargement 
and enhancement of the intraorbital por- 
tion of the involved optic nerve. Al- 
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though these tomographic features were 
initially interpreted as an optic nerve 
glioma by the neuroradiologist, the ensu- 
ing clinical course established the diag- 
nosis of optic neuritis. 
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Fifty years ago this month in The Journal: 


While the presence of increased intraocular pressure as the 
essential element of glaucoma was first recognized by Mackenzie 
about 1830, it is known that Himly and Beer were in the habit of 
palpating the globes of cases suspected of hardness. Bowman 
introduced the ratings of +1, +2, +3 for slight increase of tension, 
decided increase, and stony hardness; and —1, —2, —3 for 
corresponding reductions. There was much discussion whether the 
patient should look down when the tension was tested, because 
this increased the pressure of the lids upon the globe; at least so 
some said. Against this objection was advanced the interposition of 
the tarsal cartilage between globe and finger tip if the patient 
looked ahead or up. Coccius moistened his finger tips in tepid 
water and palpated the globe directly below the cornea while the 
patient looked upward. R. A. Fick (1888) suggested the use of a 
pig’s eye connected with a manometer. The clinician could palpate 
the human eye and then the animal eye, and adjust the pressure of 
the latter until it seemed comparable with the human eye; 
whereupon the manometer reading could be made. 


Lloyd, R. I.: Tonometry and the various 
instruments employed in its practice. 
Am. ]. Ophthalmol. 13:396, 1930 


DISAPPEARING OPTICOCILIARY SHUNT VESSELS 
AND PSEUDOTUMOR CEREBRI 


JOHN C. PERLMUTTER, M.D., TERENCE G. KLINGELE, M.D., 
WILLIAM M. HART, JR., M.D., AND RONALD M. BURDE, M.D. 
St. Louis, Missouri 


Many reports have been published in 
recent years on the presence of opticocil- 
iary venous shunts in association with 
optic nerve sheath meningiomas. !-" They 
have also been described in cases of optic 
nerve gliomas, arachnoid cysts of the op- 
tic nerve,’ optic nerve coloboma,!’ cen- 
tral retinal vein occlusion,!! drusen of the 
optic disk,” chronic atrophic papillede- 
ma,” and in normal eyes.’ We describe 
two patients with pseudotumor cerebri 
with apparent opticociliary venous 
shunts. One patient underwent bilateral 
optic nerve sheath fenestrations. 


CASE REPORTS 


Case 1—A 23-year-old woman came here in July 
1977. She had a continuous throbbing headache of 
two-weeks duration that was unresponsive to aspi- 
rin, decreased vision for one week, and diplopia for 
four days. Examination disclosed bilateral papillede- 
ma and a right sixth cranial nerve palsy believed to be 
secondary to increased intracranial pressure. Kinetic 
visual fields, performed on a Goldmann perimeter, 
revealed enlarged blind spots. Results of the remain- 
der of the ophthalmologic examination were within 
normal limits, as were the results of physical and 
neurologic examinations. Skull x-ray films, computed 
tomography, and three-vessel arteriogram were all 
normal. Opening pressure on lumbar puncture was 
410 mm H,0; examination of the cerebrospinal fluid 
was unremarkable. On repeat lumbar puncture three 
days later, opening pressure was 370 mm _ H,0. 
During her hospitalization, she was treated with a 
short course of dexamethasone (Decadron). She was 
discharged and followed up in the neurology clinic, 
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where several outpatient lumbar punctures were 
performed, all revealing increased cerebrospinal 
fluid pressures. 

She was lost to follow-up until February 1978 when 
she was seen in the emergency room complaining of 
chronic headaches. Lumbar puncture revealed an 
opening pressure of 400 mm H,0. Early visual field 
loss was documented in the chart. 

She was again lost to follow-up until June 1978 
when she returned to the eye clinic complaining of 
flashes and floaters in both eyes of two to three 
months duration. She was able to read under a 
bright light but unable to drive. Visual acuity was 
R.E.: 6/6 (20/20) and L.E. 6/7.5 (20/25). Findings 
from the ophthalmic examination included a mild 
right sixth cranial nerve palsy and evidence of 
chronic papilledema with loss of nerve fiber bundles. 
Vessels resembling opticociliary shunts were seen 
on both disks (Fig. 1). Kinetic perimetry revealed 
nearly complete loss of the nasal field in both eyes 
as well as an inferior arcuate defect in the right 
eye and a superior arcuate defect in the left eye 
(Fig. 2). 

She was admitted to the neurology service and was 
given 2 g of acetazolamide (Diamox), orally four times 
daily, glycerol, and fluid restriction. Daily lumbar 
punctures were performed with opening pressures 
ranging between 300 to 400 mm HO. Despite this 
regimen, she continued to lose visual fields in both 
eyes, and bilateral optic nerve sheath fenestrations 
were performed one week apart (Fig. 3). The papill- 
edema diminished postoperatively, but her visual 
fields remained unchanged. Fluorescein angiography 
was performed on several occasions, in an attempt to 
show that the abnormal vessels on her disks were 
functioning as shunts. This could not be shown 
conclusively. 

Since discharge, she has been followed up in the 
outpatient department. Although her cerebrospinal 
fluid pressures remain increased, the appearance of 
her disks, as well as her visual fields, have remained 
stable. 

Case 2—In January 1979 a 39-year-old woman 
came here complaining of 14 years of progressively 
increasing headaches on the right side. They had 
increased in frequency from two to three per year to 
one or two per week, accompanied by nausea, 
vomiting, and photophobia. In 1970 she had been 
told of “pressure on her optic nerves.” She was 
treated with prednisone. 

In May 1978 she complained of persistent head- 
ache on the left side, and in August 1978 this was 
accompanied by blurred vision. At that time she was 
examined at another institution. Her visual acuity 
was noted to be R.E.: 6/6 (20/20) and L.E.: 6/7.5 
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Fig. 1 (Perlmutter and associates). Vessels resembling opticociliary venous shunts are seen in both eyes. 
Evidence of chronic papilledema is present. 


(20/25). She had bilateral papilledema, thought to be 
worse in her left eye. Her visual field in the left eye, 
tested on a tangent screen (3/1000 W), was constrict- 
ed; the visual field in the right eye was also constrict- 
ed with baring of the blind spot. Skull x-ray films, 
computed tomography, and bilateral carotid arteriog- 
raphy were all within normal limits. Lumbar punc- 
ture revealed an opening pressure of 250 mm H20. A 
diagnosis of pseudotumor cerebri was made, and she 
was given prednisone orally. Her headaches contin- 
ued without relief, despite her use of acetazolamide 
(Diamox) taken orally and multiple lumbar punc- 
tures. Opening pressures ranged from 210 to 310 mm 
H:O. Her visual fields reportedly improved. 
Examination in our office in January 1979 showed 
visual acuity of 6/6 (20/20) in both eyes, an afferent 
pupillary defect in the left eye, and normal color 
vision in both eyes. On Amsler grid testing, only the 
central dot appeared blurred in the left eye, and 
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normal in the right eye. Kinetic perimetry showed 
enlargement of the blind spot in the right eye and an 
inferior arcuate defect in the left eye (Fig. 4). 
Examination of her fundi revealed bilateral papillede- 
ma. Two abnormal vessels resembling opticociliary 
veins were seen in the left eye (Fig. 5). It was 
possible to show functioning venous shunt vessels by 
fluorescein angiography (Fig. 6). Results of her 
neurologic examination were otherwise within nor- 
mal limits. 

Skull x-ray films, optic canal polytomography, and 
technetium 99m scan were all normal. Computed 
tomography showed thickening and redundancy of 
both optic nerves. A-scan revealed enlargement of 
the left optic nerve as compared with the right optic 
nerve; no comment could be made as to whether this 
was secondary to enlargement of the nerve itself or 
dilation of the subarachnoid space. Lumbar puncture 
revealed an opening pressure of 270 mm H,O within 
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Fig. 2 (Perlmutter and associates). Case 1. Visual fields reveal severe bilateral loss of nasal field; an inferior 
arcuate defect is present in the visual field of the right eye and a superior arcuate defect in the visual field of 


the left eye. 
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Fig. 3 (Perlmutter and associates). Disk photographs ten days postoperatively in the right eye (left) and 
three days postoperatively in the left eve (right) reveal marked narrowing of the apparent shunt vessels and 
partial resolution of papilledema. 


normal limits and normal glucose and protein levels. 
A diagnosis of pseudotumor cerebri was made. 


DISCUSSION 


Opticociliary venous shunts were de- 
scribed by Elschnig! in patients with 
papilledema and old glaucoma. El- 


schnig* and Salzmann” each described 
their presence in patients with optic 
nerve sheath meningiomas, microscopi- 
cally tracing them to their junction with 
Both believed these 


choroidal veins. 
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vessels represented dilated pre-existing 
capillaries bypassing compromised cen- 
tral venous outflow. Spencer! suggested 
that they might also be newly formed 
collaterals. Spencer,’ Spencer and Hoyt,” 
and others” have emphasized the triad 
of pale disk edema, long-standing blind- 
ness, and opticociliary venous shunts. 
This is a specific clinical triad that indi- 
cates a meningioma of the anterior peri- 
optic meninges. 

Venous obstruction may be produced, 


VV 












255 


Fig. 4 (Perlmutter and associates). Case 2. Visual fields reveal enlargement of the blind spot in both eyes. 


An inferior arcuate defect is seen in the left eve. 
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Fig. 5 (Perlmutter and associates). Case 2. Fundus 
photograph of the left eye shows evidence of papill- 
edema, and two vessels resembling opticociliary 
venous shunts are seen inferotemporally. 


however, by local compression of the 
central retinal vein within the optic 
nerve or subarachnoid space, either by a 
mass lesion or by chronically increased 
cerebrospinal fluid pressure transmitted 
along the subarachnoid space. Prelami- 
nar venous channels then dilate, and 
blood following the path of least resist- 
ance flows into the choroidal system and 
exits from the globe via the vortex veins. 

Lesions in and around the optic nerve, 
which result in elevation of the disk with 
blurring of its margins, produce disk ede- 
ma. Papilledema specifically implies an 
increase of intracranial pressure. Changes 
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in the disk secondary to papilledema are 
bilateral. 

Patients with pseudotumor cerebri 
should be readily distinguishable from 
those with opticociliary venous shunts 
secondary to other uniocular abnormali- 
ties; for example, cysts of optic nerve, 
gliomas, drusen, central retinal vein oc- 
clusion, and the like. Further, computed 
tomography and polytomography should 
aid this differential diagnosis. 

Galbraith and Sullivan, and later 
Burde, Karp, and Miller,” described 
surgical decompression of the perioptic 
meninges of patients losing visual field 
secondary to chronic papilledema. In our 
Case 1, within three days of the first 
operation (right eye), there was marked 
regression both of disk edema and in the 
caliber of the apparent shunt vessels. No 
effect was seen on the contralateral eye, 
suggesting that the decompression acts 
locally and does not, at least initially, 
affect intracranial pressure. Similar post- 
operative changes were noted in the 
other eye. 


SUMMARY 


In two patients opticociliary venous 
shunts occurred in association with pseu- 
dotumor cerebri. One patient underwent 
bilateral optic nerve sheath fenestra- 





Fig. 6 (Perlmutter and associates). Early (left) and late (right) venous phase of fluorescein angiogram 
(fluorescein is white). Vessels are seen resembling opticociliary venous shunts. Veins on the disk ipsilateral 
to the shunt vessels appear full, whereas those contralateral to the shunt vessels remain in laminar flow 
(right). 
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tions, after which her papilledema re- 
solved, and the opticociliary venous 
shunts were noted to be markedly de- 
creased in caliber. 
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The eyes of a healthy, normal newborn 
infant are rarely aligned.’ During the 
first few weeks of life they frequently 
shift between orthotropia and esotropia 
or exotropia. The exact frequency with 
which these deviations occur as well as 
anatomic and physiologic correlates of 
these transient neonatal heterotropias 
have vet to be defined. However, most 
infants apparently establish ocular align- 
ment within several weeks of birth and 
exhibit no lasting ill effects from this 
temporary period of misalignment. 

In addition to these simple horizontal 
misalignments a few reports have indi- 
cated that transient supranuclear distur- 
bances of gaze may occur in the neonatal 
period.** The nature of these distur- 
bances has been either a tonic downward 
deviation of the eyes? or opsoclonus.* 
The incidence and course of transient 
supranuclear disturbances of gaze in 
healthy neonates have not been detailed 
previously. We describe herein the inci- 
dence of tonic downward deviation of the 
eyes, opsoclonus, and skew deviation in 
242 healthy neonates and the nature of 
each of these ocular motility disorders in 
these infants. 


SUBJECTS AND METHODS 


Two hundred forty-two consecutive 
healthy newborn infants were examined 
on the first, second, and third days of life 
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and subsequently at six months and one 
year. All of these children were the 
products of a full-term pregnancy and an 
uncomplicated delivery. Infants with any 
sign of neurologic disorder or respiratory 
distress were excluded from the study. 

During the first three days of life an 
assessment of ocular alignment and mo- 
tility was determined. All infants were 
examined in the supine position when 
they were wide awake and alert. Al- 
though a careful record was kept of drugs 
received by the mothers before delivery 
and by the infants, there did not seem to 
be any correlation between any medica- 
tions received and the supranuclear gaze 
disturbances seen. A flashlight was used 
to estimate any deviation of the corneal 
light reflex from the center of the pupil 
(Hirschberg test). Examination of both 
horizontal and vertical versions was done 
using oculovestibular stimuli (Doll's eye 
phenomenon). Visual fixation and follow- 
ing were evaluated by using the exami- 
ner’s face as the fixation target. Examina- 
tion of the external appearance of the 
eyes including pupillary light responses 
was also done. On at least one occasion 
the pupils were dilated with one drop 
each of cyclopentolate HCl 0.5% and 
phenylephrine (Neo-Synephrine) 2.5%. 
The examinations at six months and one 
year were similar and a more accurate 
attempt was made to identify any persis- 
tent ocular misalignment. 

A pediatric neurologist initially exam- 
ined all of the children in whom a 
supranuclear disturbance of gaze was 
identified and re-examined them at ei- 
ther age 6 months or 1 year. Infants who 
exhibited either skew deviation or tonic 
downward deviation of the eyes were 


AMERICAN JOURNAL OF OPHTHALMOLOGY 89:708-713, 1980 


VOL. 89, NO. 5 


examined by computed axial tomography 
of the brain. All neonates who showed 
opsoclonus were evaluated with electro- 
retinography, visually evoked cotical re- 
sponses, intravenous pyelography, and 
urinary measurement of vanillylmandelic 
acid and catecholamines. Examination of 
the cerebrospinal fluid was performed on 
some, but not all, of these infants. 


RESULTS 


Five children showed transient down- 
ward deviation of the eyes in the neona- 
tal period. This ocular motor disorder re- 
solved within six months without any se- 
quelae in all cases. The disorder is char- 
acterized by a tendency for both eyes 
to be tonically deviated downward at all 
times when the patient is awake, but 
the eyes usually return to the horizontal 
plane during sleep. Moreover, oculo- 
cephalic stimulation easily elicited a full 
range of elevation of the eyes. No eyelid 
retraction or pupillary abnormality was 
seen in these patients. Computed axial 
tomography of the brain did not reveal any 
evidence of hydrocephalus or focal brain 
stem disease in any of these infants. 

Opsoclonus was seen in eight children. 
Because this disorder tended to be seen 
only intermittently other neonates may 
have exhibited this ocular movement 
abnormality at times other than when 
we were examining them. Opsoclonus 
seemed to be most noticeable just before 
feeding and sleeping. In three infants the 
opsoclonus regressed through a phase of 
ocular flutter before resolving complete- 
ly. The ocular movements of six of these 
children were entirely normal by 1 
month of age, and the other two devel- 
oped normal ocular motor control by age 
6 months. Electroretinography, visually 
evoked cortical responses, intravenous 
pyelography, and urinary levels of vanil- 
lylmandelic acid and catecholamines 
were normal for age in all these children. 

Ocular skew deviation was seen in 22 
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neonates. There was no preference as to 
the hypertropic side; in 12 patients the 
right eye was higher and in ten the left 
eye was higher. The vertical deviation 
was accompanied by a horizontal discon- 
jugate separation in seven children. 
Eleven of these children were consid- 
ered small for their gestational age, but 
otherwise healthy. No other signs of 
brain stem dysfunction were seen in any 
of these children. In 15 of these infants 
the skew deviation had resolved by 3 
days of life; in two others, by age 1 
month. However, five of the children 
initially exhibiting a skew deviation in 
the neonatal period subsequently devel- 
oped signs of a large angle esotropia with 
cross fixation thought to be typical of 
congenital esotropia. In all five of these 
children a horizontal component to the 
skew deviation had been seen. In two of 
the esotropic children the features of the 
nystagmus compensation syndrome were 
identified.” Computed axial tomography 
of the brain was normal in all of these 
neonates showing ocular skew deviation. 
In addition to the 35 infants in whom a 
transient supranuclear disturbance of 
gaze was noted 21 infants manifested a 
transient esotropia or exotropia during 
these neonatal examinations. 


DISCUSSION 


In 1955, Lebensohn? described tonic 
downward deviation of the eyes in an 
infant who had sustained obstetric trau- 
ma at birth. Spontaneous recovery oc- 
curred by age 17 months. Similar cases 
have been detailed by Walsh and Hoyt,’ 
and Daroff and Hoyt. Characteristically, 
this deviation has been reported to be 
present at birth, less marked during 
sleep, and easily overcome when the 
head is passively flexed forward.28 Re- 
traction of the upper eyelids was report- 
ed by Lebensohn,’ but these features 
have been less prominent, or absent in 
subsequent reports.*® 


710 


In our study, five infants exhibited ton- 
ic downward deviation of the eyes. The 
eyes were constantly directed downward 
while the neonates were awake, butturned 
up during sleep. Eyelid retraction and 
pupillary irregularity were absent in 
our patients. None of our patients had suf- 
fered from any significant perinatal trau- 
ma or illness. One of our patients was an 
identical twin; the other twin did not 
exhibit any abnormal eye movements. 

This ocular disorder superficially re- 
sembles the setting sun sign, a familiar ac- 
companiment of hydrocephalus.” ? How- 
ever, in the case ofhydrocephalus, a supra- 
nuclear paresis of upward gaze is the es- 
sential feature of this periaqueductal 
disturbance. In contrast, neonates with 
tonic downward deviation of the eyes 
show normal upward movements during 
sleep and with oculocephalic maneu- 
vers. Moreover, computed axial tomog- 
raphy did not reveal any sign of hydro- 
cephalus or focal intracranial disease in 
any of the five neonates we studied. 

Spontaneous tonic downward devia- 
tion of the eyes has been reported in 
other clinical settings including coma in- 
duced by some of the metabolic encepha- 
lopathies,® following a generalized sei- 
zure, and in structural brain lesions 
frequently causing coma.” The classic 
eye position noted in thalamic hemor- 
rhage and the ocular bobbing of massive 
pontine lesions are also commonly recog- 
nized examples of tonic downward ocular 
deviation. Recently, the phenomenon of 
forced downward deviation of the eyes 
after oculovestibular testing in a coma- 
tose patient was reported to be indicative 
of a sedative-hypnotic drug overdose.” 

The anatomic site and physiologic or 
biochemical nature of the underlying dis- 
turbance in neonates with tonic downward 
deviation of the eyes is unknown. Clearly, 
this abnormal eye movement is not a 
gaze paralysis of upward gaze because it re- 
solves during sleep and can be overcome 
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with oculocephalic testing. We suggest 
that it may represent a maturation delay 
in one of the reflex subsystems involved 
in upward gaze. However, we have no 
data to be more precise about the ana- 
tomic substrate responsible for this phe- 
nomenon. During the first year of life, 
the human infant matures from a state 
in which motor activity is largely reflex to 
one in which motions and postural reac- 
tions are mostly voluntary.” Integration 
of visual, auditory, vestibular, and propri- 
oceptive stimuli with the ocular motor 
pathways is essential to achieve this 
maturation process and an error in any 
one of the involved systems could be 
responsible for this ocular movement 
disorder. 

The term opsoclonus was first intro- 
duced by Orezechowski” to describe an 
unusual disturbance of ocular motility. It 
is characterized by irregular, chaotic, 
semiconjugate, rapid back and forth os- 
cillations of the eyes in a horizontal, 
vertical, or oblique direction.” Opsoclo- 
nus may be continuous, even during 
sleep or coma, or it may only be evident 
during refixation saccadic movements. It 
is distinct from nystagmus in lacking the 
rhythmicity and regularity inherent to 
nystagmus." Opsoclonus is seen in 
both children and adults, but is rarely 
seen in the newborn infant.” 

In both children and adults, opso- 
clonus is most frequently associated with 
encephalitis.’ A separate clinical entity 
in children has been described as infan- 
tile polymyoclonia in which abnormali- 
ties in the serum and cerebrospinal fluid 
immunoglobulins coupled with cerebro- 
spinal fluid plasmocytosis indicates a 
disturbance of the immune system.” An 
important associative condition seen in 
some cases of opsoclonus in children is 
neuroblastoma.’ We believe that the 
recognition of opsoclonus in a child with 
no cerebrospinal fluid evidence of en- 
cephalitis obligates the physician to a 
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thorough search for a neural crest tumor. 
Bienfang”* reported five cases of neonatal 
opsoclonus. Three of these patients had 
significant mental and neurologic distur- 
bances; two had severe visual loss from 
either optic nerve or retinal disease. 

The eight neonates with opsoclonus 
examined by us in this study did not 
show any signs of encephalitis, neuro- 
blastoma, diffuse neurologic damage, or 
severe visual loss. Electroretinography, 
visually evoked cortical responses, intra- 
venous pyelography, and urinary levels 
of vanillylmandelic acid and catechola- 
mines were normal in all of these pa- 
tients. The eye movement disorder was 
self-limited and greatly resolved in the 
first week of life. In all cases, the ocular 
movements were normal by age 3 
months. Recovery of normal ocular mo- 
tility was often preceded by a state of 
ocular flutter. This agrees with the obser- 
vations of Savino and Glaser! who postu- 
late that ocular dysmetria, ocular flutter, 
and opsoclonus are a spectrum of disabil- 
ity of a single eye movement system. 

The frequent association of opsoclonus 
with ataxia and other signs of cerebellar 
disease has been cited as evidence that 
opsoclonus is a manifestation of cerebel- 
lar dysfunction.” Pathologic studies 
support this thesis. Demyelination of the 
peridental region and Purkinje cell loss 
have been noted in cases of opsoclonus 
resulting as a remote manifestation of 
carcinoma in adults”! and neuroblasto- 
ma in children.” Conversely, Orze- 
chowski® in his original description of 
opsoclonus postulated that it was a phe- 
nomenon related to disease in the mes- 
encephalon or basal ganglia. Cogan 
reported a case of opsoclonus with lym- 
phocytic infiltration in the hypothala- 
mus, midbrain, and pons and concluded 
that a diffuse inflammatory process of the 
brain stem may be the pathologic basis of 
opsoclonus. 

Zee and Robinson” have asserted that 
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opsoclonus represents an abnormality of 
cells that inhibit saccades. Therefore, 
neonatal opsoclonus may occur as a result 
of delayed maturation and synaptic orga- 
nization of these “pause” cells within the 
brain stem. However, pathologic confir- 
mation of this proposal is unlikely be- 
cause the prognosis for survival and 
normal development appears to be excel- 
lent in these infants. 

Skew deviation is a term that refers to 
an acquired vertical divergence of the 
eyes caused by supranuclear dysfunc- 
tion.” The degree of ocular separation 
may be constant or variable in different 
positions of gaze, and there may be 
an accompanying horizontal disconju- 
gate separation.” It must be differen- 
tiated from intranuclear or neuromuscu- 
lar causes of vertical divergence. 

Keane” stated that 


the importance of a better understanding of 

skew is underscored by its clinical frequency and 

its possible relationship to comitant childhood 

strabismus. 
However, we have been unable to find 
any previous report concerning neonatal 
skew deviation. Our study documents 
that it is a frequent transient ocular 
motility disturbance in healthy neonates. 
Additionally, in contrast to the neonates 
with tonic downward deviation or opso- 
clonus who recovered without any resid- 
ual ocular motor disturbance, a signifi- 
cant number of newborns with skew 
deviation later developed signs of comi- 
tant horizontal strabismus. 

Skew deviation is generally considered 
a poorly localizing sign of posterior fossa 
dysfunction.” In 1826 Henry Hertwig” 
made a surgical lesion in the brain stem 
of a cat, with the incision coming in 
laterally from a cerebellar hemisphere 
toward the midline of the medulla. This 
animal developed skew deviation, with 
the hypotropic eye ipsilateral to the 
lesion. Subsequently, experimental le- 
sions in many areas of the brain stem and 
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cerebellum have been reported to pro- 
duce skew.” Skew resulting from lesions 
at many brain stem sites indicates that 
vertical alignment must be diffusely rep- 
resented in the brain stem. Most discus- 
sions of the cause of skew deviation have 
emphasized the possible role of tonic 
vestibulo-ocular regulation. The hy- 
pothesis has been presented that skew 
results from damage to tonic otolithocu- 
lar pathways.” Because five of the 22 
patients with neonatal skew deviation 
later developed the features of congenital 
esotropia, we have initiated a study of 
the brain stem function of infants with 
congenital esotropia. Preliminary results 
(unpublished data) indicate that a signifi- 
cant subgroup shows abnormal auditory- 
evoked brain stem potentials. 

The maturation of ocular motor sys- 
tems is less well understood than that of 
the sensory systems. However, as clini- 
cal ophthalmologists continue to partici- 
pate in the care of healthy and preterm 
neonates the need to detail these pro- 
cesses is self-evident. Our study has 
shown that transient supranuclear distur- 
bances of gaze are common in healthy 
neonates. In the case of tonic downward 
deviation and opsoclonus, the ocular 
motor disturbance is self-limited and not 
a sign of significant systemic or neurolog- 
ic disease. In contrast, although neonatal 
skew deviation spontaneously resolves in 
some cases, it appears to be a precursor 
of comitant horizontal strabismus. This 
observation has directed our attention to 
an evaluation of brain stem function in 
patients with congenital esotropia. 


SUMMARY 


We examined 242 healthy neonates. 
Five developed transient tonic down- 
ward deviation of the eyes and eight 
showed any resultant visual, systemic, or 
neurologic abnormality. However, five of 
the 22 children with neonatal skew devi- 
ation developed a subsequent comitant 
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horizontal strabismus. Although tran- 
sient supranuclear disturbances of gaze 
are common in healthy neonates, skew 
deviation is a risk factor for development 
of horizontal strabismus. 
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CEREBRAL BLINDNESS AND OCULOMOTOR 
NERVE PALSIES IN TOXOPLASMOSIS 
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Loss of vision caused by retinochoroid- 
itis is a well-documented complication of 
congenital ocular toxoplasmosis.'* Be- 
cause the use of immunosuppressive 
chemotherapy for neoplasia, collagen 
vascular disease, and organ transplanta- 
tion has become prevalent, acquired 
toxoplasmosis of the brain** and eye?’ is 
being recognized with increasing fre- 
quency. This clinicopathologic report of 
two cases shows that toxoplasmosis can 
cause visual loss from involvement of 
cerebral visual pathways and that it can 
occur with oculomotor nerve palsies in 
immunosuppressed patients. These oph- 
thalmic manifestations of central nervous 
system toxoplasmosis may appear as 
complications of the underlying systemic 
disease. 


CASE REPORTS 


Case 1—A 31-year-old man was admitted to the 
Toronto Western Hospital ten days after the onset of 
diplopia and left-sided blepharoptosis. Weakness of 
the right arm and leg occurred two days later. His 
medical history included glomerulonephritis at age 3 
years, and hypertension since age 18 years. Chronic 
renal failure occurred when he was 23 years old and 
he received a cadaver renal transplant at age 25 
years. Immunosuppressive therapy during the year 
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before admission to the hospital consisted of 10 to 
15 mg of prednisone daily and 50 to 75 mg of cyclo- 
phosphamide daily. 

The visual acuity was 6/6 (20/20) in each eye but 
the patient had a congruous left inferior quadrantic 
visual field defect with a sloping margin. Results of 
ophthalmoscopy were normal and there were no 
signs of uveitis. He had a partial left third nerve 
palsy. The left pupil was 5 mm with impairment of 
both constriction and dilation, indicative of combined 
parasympathetic and sympathetic defects. There was 
a right central facial paresis and mild pyramidal 
weakness of the right arm and leg. His blood 
pressure was 160/100 mm Hg and he was afebrile. 
The results of the physical examination were other- 
wise normal. 

Biochemical and hematologic values were normal 
except for mild thrombocytopenia. Two cerebrospi- 
nal fluid examinations showed mild increased protein 
concentrations (86 and 112 mg/100 ml) and mononu- 
clear leukocytes were 8/mm? in one specimen. 
Cerebrospinal fluid glucose levels were normal and 
bacterial and fungal cultures were negative. Serum 
immunofluorescent antibody tests for toxoplasmosis 
(Wellcome reagents)’ performed one year before 
hospital admission showed an IgG-immuno- 
fluorescent antibody test titer of 1:1,024 and a 
negative IgM-immunofluorescent antibody test titer. 
The IgG and IgM titers remained unchanged when 
tested one and two weeks after the onset of the third 
nerve palsy. A vertebral angiogram showed athero- 
sclerotic dilation and ectasia (dolichomegaly) of the 
basilar artery and a left carotid angiogram was 
normal. Technetium brain scanning showed in- 
creased uptake in the right occipital lobe. A comput- 
ed tomographic brain scan showed radiolucent areas 
in the right occipital lobe and deep in the left 
thalamus. 

The patient was discharged to a convalescent 
hospital with a diagnosis of Weber's syndrome from 
midbrain infarction and right occipital lobe infarction 
caused by vertebrobasilar thromboembolism. The 
left oculomotor nerve palsy was complete. Blindness 
with intact afferent pupillary reflex activity ensued. 
The cerebral blindness was attributed to bilateral 
occipital lobe infarction from hypertensive athero- 
sclerotic vascular disease of the vertebrobasilar circu- 
lation. Three months after the onset of the third 
nerve palsy the patient became obtunded and he was 
readmitted to the hospital where he became coma- 
tose and died six days later. 

On pathologic examination the brain appeared 
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grossly normal except for severe atherosclerotic 
changes in large cerebral vessels. Coronal sections of 
the formalin-fixed brain showed several irregular 
yellow-white lesions surrounded by gray softened 
zones in the brain stem and cerebrum. Destruction 
of the left cerebral peduncle and oculomotor nerve 
fascicle (Fig. 1, top left) explained the hemiparesis 
and third nerve palsy. The left sympathetic pupillary 
defect was attributed to a discrete lesion of the left 
medulla dorsal to the inferior olivary nucleus. Multi- 
ple lesions of the right occipital lobe accounted for 
the left homonymous visual field loss (Fig. 1, top 
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right). Involvement of the left optic tract by a large 
lesion within the internal capsule and adjacent 
corpus striatum (Fig. 1, bottom left) caused the 
subsequent right homonymous field defect that 
culminated in blindness. 

Histopathologic examination showed lesions of 
varying ages, some being recent and active, with 
acute coagulative neuronal necrosis and dense infil- 
tration by acute and chronic inflammatory cells, and 
others showed collagenous encapsulation as evidence 
of chronicity and healing. Gliosis was most pro- 
nounced in the older lesions. In the acute lesions. 





Case l. 


Coronal sections of brain showing (top left) midbrain 
lesion that destroyed left cerebral peduncle and 
oculomotor nerve fascicle; top right, right occipital 
lobe lesions; bottom left, left internal capsule lesion 
involving subjacent optic tract. 


Fig. 1 (Wilson, Sharpe, and Deck). 
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Toxoplasma gondii organisms (Fig. 2, left) were 
present in both free (tachyzoite) and encysted (brady- 
zoite) forms. Extra- and intracellular free protozoa 
occurred in groups and as isolated organisms. The 
extracellular cysts had argyrophilic walls and con- 
tained PAS-positive storage material (Fig. 2, right). 
Despite the clinical profile of vascular disease, the 
infestation did not cause vasculitis. Although cerebral 
atherosclerosis was severe, none of the cerebral 
lesions had characteristics of infarcts. No evidence of 
toxoplasmosis was found in the transplanted kidney 
or in other organs. 

Case 2—A 50-year-old woman was admitted to the 
hospital because of persistent fever complicating 
systemic lupus erythematosus. She had been taking 
10 to 60 mg of prednisone daily in varying doses for 
six years. She complained of diplopia and physical 
examination showed a left sixth nerve palsy. There 
were no other ophthalmic or neurologic deficits. 
Lumbar puncture showed normal cerebrospinal 
fluid. Blood cultures were positive for Listeria mono- 
cytogenes and the patient was treated with appropri- 
ate antibiotics. The sixth nerve palsy was presumed 
to be a mononeuritis complication of the vasculitis; it 
resolved within several weeks. Her subsequent 
course was complicated by corticosteroid induced 
proximal myopathy and lumbar vertebral collapse. 
The prednisone dosage was reduced and chlorambu- 
cil therapy was begun. 

One year after the left sixth nerve palsy occurred 
the patient was admitted again to the hospital with 
symptoms of cranial neuropathy involving the right 
trigeminal, glossopharyngeal, and vagal nerves. The 
cranial nerve palsies were attributed to systemic 
lupus erythematosus. Subsequently the patient had a 
left inferior homonymous quadrantanopia and right 
blepharoptosis and miosis were detected. Horner's 
syndrome in the right eye was followed by a right 
lower motor neuron seventh nerve palsy, left hemi- 
paresis, and ataxia of the left arm and leg. 

A brain scan showed increased radionucleotide 
uptake in the right occipital lobe. The cerebrospinal 
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fluid examination showed mononuclear leukocytes of 
10/mm* and red blood cell count of 299/mm*, a 
protein concentration of 62 mg/100 ml, and a glucose 
value of 51 mg/100 ml. Sabin Feldman dye tests 
showed unchanging titers of 1:64,000 on three occa- 
sions during the development of the hemianopia and 
cranial nerve palsies. The IgM-immunofluorescent 
antibody test was 1:40 on three occasions. Four- 
vessel cerebral angiography was normal except for an 
avascular region in the right parieto-occipital area. 

The patient was treated with 60 mg of prednisone 
daily for presumed cerebral and brain stem vascular 
complications of lupus erythematosus. During the 
next two weeks she had two cardiorespiratory ar- 
rests. The patient remained comatose and died three 
weeks after admission to the hospital. 

Neuropathologic examination showed multifocal 
discrete cerebral and brain stem lesions. An area of 
coagulative necrotizing encephalitis of the right 
superior calcarine cortex explained the left inferior 
quadrantic visual field loss. Diffuse confluent lesions 
in the pons, medulla, and cerebellum accounted for 
the right trigeminal, glossopharyngeal, and vagal 
nerve palsies as well as the left hemiparesis and the 
ataxia. The previous left sixth nerve palsy was 
attributed to an older lesion bordering on the abdu- 
cens nerve fascicle. 

Microscopic examination of the grossly involved 
regions showed necrotizing encephalitis with inflam- 
matory response consisting of lymphocytes, plasma 
cells, and a few polymorphonuclear leukocytes. Free 
and encysted T. gondii organisms were evident 
within the regions of brain necrosis. Diffuse vasculitis 
was most pronounced adjacent to the toxoplasmosis 
lesions, suggesting that it represented an inflammato- 
ry response to the organism rather than the underly- 
ing lupus vasculitis. 


DISCUSSION 


These cases show that visual sensory or 
motor system involvement can be promi- 


Fig. 2 (Wilson, Sharpe, and Deck). Case 1. Photomicrographs from margin of necrotic cerebral lesion 
showing (left) free T. gondii (curved arrows) and organisms within macrophage (straight arrow) (hematoxylin 
and eosin, X 1,000); right, cysts of bradyzoites (PAS, Xx 1,000). 
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nent in patients with central nervous 
system toxoplasmosis associated with 
therapeutic immunosuppression. Visual 
loss in congenital toxoplasmosis usually 
results from chorioretinitis.!? This prob- 
ably also is true in acquired toxoplasmo- 
sis. Changes in the clear media of the 
eye associated with uveitis or optic nerve 
infiltration may also be responsible for 
impaired vision.’ Both of our patients 
had involvement of visual radiation and 
occipital lobe that caused hemianopic 
visual loss. In one patient (Case 1) sub- 
sequent involvement of the contrala- 
teral optic tract culminated in cerebral 
blindness. Oculomotor nerve palsies 
were the manifesting signs in each case, 
a third nerve palsy in one and a sixth 
nerve palsy in the other. The ophthalmo- 
plegia was caused by damage to the oculo- 
motor and abducens nerve fascicles within 
the brain stem. Both patients had unila- 
teral Horner's syndrome from involve- 
ment of the brain stem sympathetic 
nerve pathway. 

Acquired toxoplasmosis of the brain 
may be secondary to immunosuppressive 
therapy or primary without other sys- 
temic disease.* The lack of ocular and 
intracranial evidence for congenital toxo- 
plasmosis in our cases suggests they had 
an acquired form of the disease. Cerebral 
toxoplasmosis may indicate three pri- 
mary clinical syndromes: diffuse enceph- 
alopathy; meningoencephalitis; and soli- 
tary or multifocal mass lesions.*4 The 
neuro-ophthalmic signs occurring in our 
patients show the brain stem, thalamic, 
and parieto-occipital involvement that 
frequently occurs in the focal form of 
toxoplasmosis.***" Acquired toxoplas- 
mosis in the adult may result from either 
recent exposure to the organisms or 
reactivation of dormant foci of this facul- 
tative protozoan pathogen. 

Reduced immunity associated with 
intensive cranial radiotherapy, lym- 
phoproliferative malignancy, or immuno- 
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suppressive chemotherapy may lead to 
activation of encysted cerebral Toxo- 
plasma.’ Frenkel, Nelson, and Arias- 
Stella’ speculated that the brain is sus- 
ceptible to activation of latent Toxoplas- 
ma infestation because cellular neural 
immune mechanisms are ineffective, 
whereas systemic cellular and humoral 
immunity remain effective. Ocular toxo- 
plasmosis®® in patients with impaired 
immune competence suggests that the 
eye, like the brain, is selectively vulnera- 
ble to activation of latent organisms. A 
high ratio of aqueous humor to serum 
antitoxoplasma IgG (Desmonts’ coeff- 
cient) has been used to support the 
diagnosis of acquired toxoplasmosis of 
the eye.°” The value of cerebrospinal 
fluid antibody titers in the diagnosis of 
toxoplasmosis of the brain has not been 
determined, and other cerebrospinal 
fluid factors are nonspecific. The primary 
changes are mononuclear pleocytosis and 
a moderately increased total protein. 

Serologic testing indicates that some 
10 to 70% of the general population has 
been exposed to toxoplasmosis and that 
the incidence of exposure increases with 
advancing age.’ High IgM-immuno- 
fluorescent antibody test titers are con- 
sidered indicative of recently acquired 
infection."*"* The negative IgM titer in 
Case 1 and the low titer in Case 2 
provide evidence that the organism was 
acquired months or years before clinical 
signs of infection,“ perhaps in child- 
hood. The relatively high titers of the 
dye test and the IgG-immunofluorescent 
antibody test in our patients suggested 
activation of previously dormant foci of 
T. gondii. Failure of these titers to 
increase during serial observation was 
erroneously considered to be evidence 
against progressive infection. 

In our patients the neuro-ophthalmic 
signs were mistaken for complications of 
the systemic disease. The multifocal 
deficits occurring in stepwise fashion 
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were initially attributed to hypertensive 
and atherosclerotic cerebrovascular dis- 
ease in Case 1, and in Case 2 they were 
thought to signify lupus vasculitis. Signs 
may remit, as the abducens palsy in Case 
2. Progression and resolution of multifo- 
cal signs might be mistaken for demyeli- 
nating disease. Multifocal leukoencepha- 
lopathy, Cryptococcus neoformans, and 
L. monocytogenes are other opportunis- 
tic infections that should be considered 
in the differential diagnosis of such neu- 
rologic deficits in patients with immune 
deficiency. Serologic criteria alone may 
be insufficient to establish the diagnosis 
of acquired toxoplasmosis.“ If serologic 
tests are inconclusive, biopsy of focal 
areas of cerebral damage identified by 
radiologic contrast studies may be re- 
quired to determine the cause of these 
neuro-ophthalmic complications of sys- 
temic disease. Our experience indicates 
that toxoplasmosis should be considered 
in immunosuppressed patients who have 
visual field loss or oculomotor nerve 
palsies. Prompt treatment with pyri- 
methamine and sulfadiazine is effective.’ 
We are aware of only one fatal case‘ 
among patients with cerebral toxoplas- 
mosis who received full therapeutic 
courses of these drugs. 


SUMMARY 


We studied the clinicopathologic and 
neuro-ophthalmic manifestations of cen- 
tral nervous system toxoplasmosis in two 
patients who were being treated with 
immunosuppressive chemotherapy, one 
for renal transplantation and the other for 
systemic lupus erythematosis. Both pa- 
tients had oculomotor nerve palsies and 
later developed visual loss from cerebral 
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involvement. Multifocal central nervous 
system toxoplasmosis appeared as a com- 
plication of their systemic diseases. 
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REACTION TO INTRAOCULAR PENETRATION OF BENTONITE 
PETER S. AUSTIN, M.D., AND DONALD J. DoUGHMAN, M.D. 


Minneapolis, Minnesota 


Corneal foreign body injuries are a 
well-known occupational hazard to those 
working in the dental health field. +? We 
describe a case of a severe anterior 
segment inflammatory reaction in a den- 
tal assistant which was attributed to 
bentonite, one of the components of 
Prophypaste, a compound used to clean 
teeth. Additionally, we report results of 
animal studies confirming the ocular 
toxicity of bentonite. 


CASE REPORT 


A 20-year-old dental assistant noted a foreign body 
sensation in her right eye while using a slow-speed 
drill to polish a patient's teeth with Prophypaste. She 
was not wearing spectacles. She immediately noticed 
decreased vision and photophobia and consulted her 
ophthalmologist who removed several opaque depos- 
its superficially embedded in her right cornea within 
two hours after the injury. There was no evidence of 
corneal perforation or iritis. There was a residual 
superficial corneal infiltrate noted paracentrally, and 
her visual acuity was reduced to 6/21 (20/70). During 
the next few days, an anterior uveitis developed and 
was treated with topically administered 1% predniso- 
lone acetate and 1% atropine. The iritis became so 
severe that on two occasions parenteral adrenocorti- 
cotrophin was given. Three weeks after the injury the 
eye had slowly improved; the medications were 
gradually tapered and the patient returned to work. 
Two days after the cessation of topically administered 
corticosteroids (one month after the foreign body 
injury) a severe anterior uveitis recurred and she was 
referred to us. Visual acuity in the right eye was hand 
motions at 1 foot. The conjunctiva was moderately 
injected. The cornea was edematous with a superfi- 
cial, peripheral ringlike stromal infiltrate and a deep 
inferior stromal infiltrate (Fig. 1). A superficial opaci- 
ty was noted at the site of the original injury. A 
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retrocorneal abscess was present inferiorly. The 
anterior chamber was deep. A red reflex was present, 
but fundus detail could not be seen. There was no 
eyelid edema present. Intraocular pressure (IOP) was 
15 mm Hg by applanation. Medical history was 
unremarkable except for a flulike episode with 
diarrhea approximately four days before admission. 
Results of initial physical examination including 
pelvic examination were unremarkable. 

Initial laboratory studies showed normal chest 
x-ray, electrocardiogram, urinalysis, and orbital 
x-rays. Hemoglobin was 12.1 g/100 ml; white blood 
cell count was 10,100/mm? with 64% polymorphonu- 
clear leukocytes, 10% band forms, 22% lymphocytes, 
1% monocytes, 2% eosinophils, and 1% basophils. 
Electrolytes were normal except for potassium, 
which was 3.0 mEq/L. This was corrected within 24 
hours by potassium supplementation administered 
orally. Despite intensive use of topically adminis- 
tered corticosteroids and cycloplegics, the anterior 
segment inflammation did not improve, and two days 
after admission an anterior chamber tap was per- 
formed. No organisms were seen but numerous 
polymorphonuclear leukocytes were noted on a Gram 
smear. Cultures were sterile for bacteria, yeast, 
fungi, and herpes simplex virus. Postoperatively, the 
infiltrate progressed and the patient developed a 
low-grade fever with an erythrocyte sedimentation 
rate of 78 mm/hr. Results of further examination 
were negative including liver function tests, protein 
electrophoresis, indirect fluorescein antibody for 
toxoplasmosis, VDRL, fluorescent-treponemal-anti- 
body absorption (FTA-ABS) test, fluorescein antinu- 
clear antibody (FANA), HLA-W27 typing, rheuma- 
toid factor, and complement fixation test for histo- 
plasmosis, blastomycosis, and coccidioidomycosis. A 
repeat erythrocyte sedimentation rate was 80 mm/hr 
two days later. A regimen of 650 mg (10 g) of aspirin 
four times daily and 60 mg of prednisone every 
morning was initiated. Although the retrocorneal 
abscess and edematous cornea with ringlike infil- 
trates persisted, the patient improved symptomati- 
cally and was discharged ten days after the anterior 
chamber tap. 

However, within one week there was progression 
of the anterior segment inflammation and progres- 
sion of the corneal edema, including bullae forma- 
tion. The ring abscess in the corneal stroma had 
enlarged, as had the inferior retrocorneal abscess 
(Fig. 2). There was complete loss of red reflex and 
iris detail. No eyelid edema was present. A B-scan 
indicated no vitreous echoes or retinal disease. 
The eye became painful, visual acuity dropped to 
light perception with poor projection, and the IOP 
was 32 mm Hg by applanation. 

Although the culture results from the first cham- 
ber tap remained sterile, our diagnosis was still 
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Fig. 1 (Austin and Doughman). Initial appearance 
of right eye. Note nebular central corneal scar 
(asterisk), ringlike corneal infiltrate (arrow), and 
inferior retrocorneal abscess (A). Corrected visual 
acuity, hand motions at one foot. 
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infectious endophthalmitis. Under general anesthe- 
sia, anterior chamber and vitreous aspirations were 
performed. The anterior chamber abscess was vis- 
cous and could not be completely removed. Vitreous 
aspiration showed clear fluid with a few polymorpho- 
nuclear leukocytes present and no organisms seen on 
Gram stains. Gram staining of the anterior chamber 
material was also negative for organisms. We suspect- 
ed the presence of an anterior chamber foreign body 
and removed as much of the retrocorneal abscess as 
possible. Potassium hydroxide examination of the 
anterior chamber aspirate showed l-u round non- 
birefringent refractile bodies, suggesting the pres- 
ence of a mineral type foreign body. Postoperatively, 
the patient was given topically administered gen- 
tamicin, dexamethasone, and 1% atropine as well as 
systemically administered indomethacin. Additional- 
ly, penicillin was administered intravenously and 
orally because of the possibility that a fastidious 
mouth organism missed on the cultures may have 
been present. As in the first anterior chamber taps, 
all viral, fungal, and bacterial cultures were negative. 
The postoperative course was one of slow but pro- 
gressive improvement (Fig. 3). One month postoper- 
atively, her visual acuity pinholed to 6/18 (20/60). 
Four months postoperatively, the anterior chamber 
was clear, the cornea markedly improved, and visual 
acuity with refraction was 6/12 (20/40). The erythro- 
cyte sedimentation rate one month postoperatively 
was 6 mm/hr and has remained normal since that 
time. Her most recent examination, 24 months after 
injury, showed posterior synechiae to the lens inferi- 
orly with some subtle anterior cortical lens opacities. 
However, the anterior chamber and cornea were 
clear and her corrected visual acuity was 6/6 (20/20) 
(Fig. 4). 
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Fig. 2 (Austin and Doughman). Right eye, Appear- 
ance of anterior segment two weeks later. Note 
enlargement of ring abscess (arrow) of the corneal 
stroma and retrocorneal abscess (A). Visual acuity, 
light projection (asterisk designates corneal scar). 


MATERIAL AND METHODS 


The results obtained from the anterior 
chamber tap prompted toxicity studies 
with rabbits. We used Prophypaste as 





month 
postoperative. Note the marked improvement in 
inflammatory signs and absence of the retrocorneal 
abscess. 


Fig. 3 (Austin and Doughman). One 
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Fig. 4 (Austin and Doughman). Right eye 24 


months after injury. Posterior synechiae (arrow) to 


the lens inferiorly is present. Corrected visual acuity 
is 6/6 (20/20). 


well as its components: bentonite, gum 
tragacanth, and trypsin. These compo- 
nents are similar in size microscopically 
to the material found in the anterior 
chamber tap. 

Six adult New Zealand rabbits were 
used for each compound studied. Prepa- 
rations of Prophypaste, bentonite, traga- 
canth, trypsin, and sterile water were 
injected either intralamellarly or directly 
into the anterior chamber in concentra- 
tions ranging from 1 mg/ml to 5 mg/ml in 
a 0.l-ml volume. Histologic sections 
were obtained when indicated. 

There was no significant reaction in six 
eyes that received Prophypaste, regard- 
less of where injected. Likewise, there 
was no reaction with sterile water, traga- 
canth, or combinations of tragacanth and 
bentonite. Trypsin injected into the ante- 
rior chamber caused no reaction al- 
though in all six corneas intralamellar 
injection caused necrosis and perforation 
similar to that previously described.’ 

With bentonite, severe iritis was noted 
after its injection into the anterior cham- 
ber, but no corneal or retrocorneal reac- 
tion was noted grossly or histologically. 
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In five of six eyes, where solutions of 
bentonite were injected intralamellarly, 
widespread corneal infiltrates and retro- 
corneal membranes were evident within 
two to five days. In the one eye that had 
no reaction, only 0.1 ml of 0.25 mg/ml 
was injected. Some of the eyes showed a 
striking similarity of clinical appearance 
to that of the patient (Figs. 5 and 6). 
Anterior chamber taps of these eyes 
showed viscous mucopurulent material 
requiring forceps for removal in some 
cases. Microscopic analysis of the taps 
showed particles similar in size to those 
seen in the patient. Histologic sections 
showed pseudoeosinophils, retrocorneal 
membranes, and _ fibrovascular mem- 
branes in the anterior segments. Under 
polarized light, bentonite is highly bire- 
fringent and this was noted at the in- 
jection sites as well. However, the ret- 
rocorneal masses that developed after 
bentonite injury showed no birefringent 
material. 


DISCUSSION 


We believe the clinical course, once 
the anterior chamber was evacuated, and 





Fig. 5 (Austin and Doughman). Ring infiltrate 
(arrow) noted in one cornea in rabbit eye injected 
intralamellarly with bentonite. 
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Re a i 
Fig. 6 (Austin and Doughman). Corneal infiltrate 


(arrow) and retrocorneal abscess (A) in one rabbit 
after injection with bentonite. 


the similarity of the disease produced 
in the animal models after injection of 
bentonite is convincing evidence that 
bentonite was the agent in this case. 
However, there are unusual aspects of 
the case that leave some questions unan- 
swered. 

The delayed clinical manifestations are 
hard to explain. Possibly the corticoste- 
roid therapy suppressed the reaction that 
only became manifest on the cessation of 
the corticosteroids one month after inju- 
ry. There may also have been slow 
migration of the foreign material into the 
patient's anterior chamber that account- 
ed for the time delay. The use of a 
slow-speed drill would militate against 
initial intraocular penetration. 

The data for the animal model are also 
hard to interpret. Direct inoculation of 
bentonite into the anterior chamber cre- 
ated only a severe anterior iritis, not 
keratitis, or an inflammatory retrocorneal 
abscess. However, intralamellar inocula- 
tion into the cornea created a clinical 
appearance in the animal eye similar to 
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that in the patients eye including a 
retrocorneal abscess that contained 
refractile round nonbirefringent crystal- 
line material similar to that found in the 
patient. This would seem to indicate that 
migration of bentonite from the cornea 
into the anterior chamber occurred in 
the rabbits. This supports our suspicion 
that bentonite migrated into the anterior 
chamber in the patient. In both the 
rabbit and the patient, we cannot explain 
the loss of birefringency of the material 
in the anterior chamber. Additionally, 
there is a much more severe anterior 
segment inflammatory response to ben- 
tonite in the cornea than in the anterior 
chamber. The rapid development of the 
clinical appearance in the animal as 
opposed to the patient could be ex- 
plained on the basis that no corticoste- 
roids were used to suppress the reaction 
in the animal. Species difference could 
also account for the time delay differenc- 
es between the human and the animal 
results. However, why bentonite seems 
more virulent when injected into the 
cornea as opposed to the anterior cham- 
ber is not clear from our data. Neither 
can we explain why Prophypaste that 
contains bentonite caused no reaction. 
Perhaps the concentration of bentonite in 
the Prophypaste was too low to be toxic 
to the animals. 

The patient had a repeatedly increased 
erythrocyte sedimentation rate of 80 and 
78 mm, as well as a low grade fever with 
mild increase of her white blood cell 
count suggesting a systemic toxicity from 
this compound. This was substantiated 
by the normal results in the complete 
medical examination and because the 
erythrocyte sedimentation rate returned 
to normal again after the anterior cham- 
ber was evacuated. If this is true, ben- 
tonite is virulent in the eye or at least it 
was in this patient. None of the animals 
became ill, however. 

Our animal experiments incriminate 
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bentonite for the following reasons: Mi- 
croscopically, it is similar in size to the 
particles identified on slides from the 
initial anterior chamber aspirant from 
the patient. The lack of birefringence is 
consistent with the lack of birefringence 
in the anterior chamber tap in the patient 
and the rabbits. Finally, bentonite was 
the only component of Prophypaste that 
produced severe anterior chamber reac- 
tion with injection intralamellarly in 
experimental animals, whereas the other 
components of Prophypaste, similar in 
size to bentonite, caused no reaction. 
Possibly fragments of the rubber cup 
used to apply the Prophypaste could also 
have been responsible for the severe 
ocular reaction. We cannot absolutely 
state that bentonite was the cause, be- 
cause we did not test this material. 

A complete review of the published 
dental and ophthalmic reports failed to 
identify bentonite, a dehydrating agent 
composed of colloidal aluminum silicate, 
as a potentially harmful agent. Grant? as 
well as Goodman and Gillman‘ reported 
no adverse ocular reactions from this 
material. The Food and Drug Adminis- 
tration and the National Institute of 
Occupational Safety and Health have no 
reports of ocular complications secondary 
to bentonite (personal communications, 
January 1978). Tale is a closely related 
compound, that is, magnesium silicate. 
It has been reported to cause hypopyon 
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in rabbits? and glaucoma in monkeys.°® 
Recent articles in dental journals suggest 
that all patients, as well as dental profes- 
sionals, should wear eye protection dur- 
ing the dental examination and proce- 
dures. +78 


SUMMARY 


A 20-year-old dental assistant had a 
severe case of anterior segment inflam- 
mation believed to be caused by benton- 
ite, a component of Prophypaste. The 
patient's clinical course as well as animal 
studies, implicated bentonite as the of- 
fending agent. 
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HISTOLOGIC AND IMMUNOHISTOLOGIC COMPARISON OF 
MAIN AND ACCESSORY LACRIMAL TISSUE 


THOMAS E. GILLETTE, M.D., MATHEA R. ALLANSMITH, M.D., 
JACK V. GREINER, PH.D., AND MICHAEL JANUSZ, M.A. 
Boston, Massachusetts 


The presumed sources of the watery 
middle layer of human tears are the main 
lacrimal gland (orbital and palpebral 
lobes) and the accessory glands of Krause 
and Wolfring.’ Although these glands 
have a common embryologic origin and 
similar histologic structures (as noted by 
early anatomists),” the concept has 
evolved of differential secretion of 
unstimulated (baseline) tears and tears 
stimulated by irritation or emotion (re- 
flex tears).’ According to this theory, the 
accessory lacrimal glands provide the 
basic watery layer of unstimulated tears 
and the main lacrimal gland is the source 
of stimulated tears. 

Jordan and Baum‘ reported that tear 
flow is increased by stimulation of the 
cilia and the eyelid margin, and suggest- 
ed that all tear secretion may represent a 
reflex response to ambient ocular stimu- 
lation. This implies that baseline and 
reflex tears may have a common anatom- 
ic origin. With this hypothesis and the 
common embryologic origin and similar 
histologic structures in mind, we have 
examined main and accessory lacrimal 
tissues from autopsy exenterations by 
several histologic and immunohistologic 
techniques to investigate their similari- 
ties and differences in structure and 
secretory product. 
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Although the light-microscopic struc- 
ture of accessory lacrimal tissue (which 
constitutes 10% of all lacrimal tissues) has 
been known since the time of Krause and 
Wolfring, only an occasional micrograph 
showing hematoxylin-and-eosin staining 
has been published. To the best of our 
knowledge, this is the first comprehen- 
sive histologic study of accessory lacrimal 
tissue. 


MATERIAL AND METHODS 


Tissue specimens — Main lacrimal 
glands were excised from 11 autopsy 
exenterations; superior forniceal and 
supratarsal conjunctivas containing ac- 
cessory lacrimal tissue were also excised 
from five of these eyes. Additional lacri- 
mal tissue was obtained by biopsy from 
three patients undergoing orbitotomy. 
Tables 1 and 2 give details on the speci- 
mens. No history of ocular disease in any 
of the autopsy cases was evident. Speci- 
mens were processed for routine light 
microscopy, l-p section light microscopy, 
and immunofluorescence microscopy. 

Tissues designated for immunofluores- 
cence studies were fixed in a solution of 
19 parts absolute alcohol to one part 
glacial acetic acid at room temperature 
for 48 hours, by a modified version of a 
technique described by Wolman and 
Behar. The tissue was then further 
dehydrated, embedded in paraffin, and 
cut into 4-w sections. For indirect 
immunofluorescence study, deparaf- 
finized tissue sections were incubated in 
a moist chamber with specific uncon- 
jugated antisera diluted 1:10 in 0.1M 
phosphate-buffered saline (pH 7.2) for 15 
minutes, washed, and then incubated 
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TABLE 1 
DATA ON SOURCES OF AUTOPSY SPECIMENS 


Donor s Postmortem Hours 
Lacrimal Tissue Age (yrs) Cause of Death Before Exenteration 
Main and accessory 72 Pancreatic cancer 20 
Main and accessory 67 Metastatic cancer 15 
Main and accessory 70 Pulmonary cancer 48 
Main and accessory 65 Kidney failure 9 
Main and accessory 52 Esophageal cancer 7 
Main 67 Metastatic cancer 15 
Main 67 Pneumonia 23 
Main 59 Cardiac arrest 120 
Main 54 Hepatic cirrhosis 22 
Main 73 Progressive supranuclear palsy 22 
Main 65 


Pulmonary edema 31 


with fluorescein-conjugated antisera to 
the first layer (diluted 1:40 in phosphate- 
buffered saline). Sections were again 
washed in phosphate-buffered saline. 
Control sections were made by substitut- 
ing unconjugated serum gamma globulin 
for the antisera in the first incubation. 
For direct immunofluorescence study, 
tissue sections were incubated with 
fluorochrome-conjugated antiserum di- 
luted 1:10 in 0.1M phosphate-buffered 
saline for 15 minutes, then washed for 15 
minutes, and then washed in phosphate- 
buffered saline. 

Tissues designated for l-u section 
light microscopy were fixed for three 
hours in a solution of 2% paraformalde- 
hyde, 2.5% glutaraldehyde, and 0.025% 
CaCl, in 0.1M cacodylate buffer (pH 
7.4). The fixative was then replaced with 
cold 0.1M cacodylate buffer (pH 7.4) 


TABLE 2 
DATA ON SOURCES OF BIOPSY SPECIMENS 


Lacrimal Donor’s Age 
Tissue (yrs) Reason for Orbitotomy 
Main 30 Epibulbar aneurysm 
Main 35 Thyroid exophthalmos 
Main 31 Thyroid exophthalmos 


containing 10% sucrose. The tissues 
were postfixed in osmium tetroxide, de- 
hydrated in ethanol, and embedded in 
Epon. Sections 1 p thick were cut and 
stained with alkaline Giemsa in 2% sodi- 
um borate. 

Tissues designated for routine light 
microscopy were fixed in neutral buff- 
ered formalin at room temperature for 48 
hours, embedded in paraffin, cut into 4- 
sections, and stained with hematoxylin 
and eosin and PAS. 

Antisera and their characterization— 
Monospecific rabbit antisera to human 
IgG, IgA, and IgM were one-line- 
specific by Ouchterlony analysis against 
normal human serum. Monospecific rab- 
bit antiserum to human IgD, rabbit 
antiserum to human IgE, and rabbit 
antisera to human lactoferrin were one- 
line-specific by Ouchterlony analysis 
against colostrum and tears. 

Tetramethyl rhodamine isothiocyan- 
ate-conjugated goat antihuman secretory 
component, fluorescein isothiocyanate- 
conjugated rabbit antihuman secretory 
component, and unconjugated rabbit 
antihuman secretory component were 
one-line-specific against colostrum and 
tears and identical by Ouchterlony an- 
alysis. Rabbit antihuman lysozyme 
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antisera were one-line-specific and iden- 
tical by Ouchterlony analysis. Fluore- 
sceinated goatantirabbit IgG was one-line- 
specific against normal serum. All anti- 
sera and their controls were used as the 
gamma globulin fraction. 

Sections were examined with a Zeiss 
fluorescence microscope with an HBO 
200-W high-pressure mercury vapor 
lamp, UG 5 excitor filter, and a 410-nm 
barrier filter for FITC and a 580-nm 
excitation filter with a 650-nm barrier 
filter for TRIC. Photographs for both 
fluorescein and rhodamine fluorescence 
were taken; fluorescein with the observa- 
tion filter combination, rhodamine with 
the BG12 excitor filter and 530-nm 
barrier filter combination. Ektachrome 
ASA 200 and ASA 400 color films were 
used. 


RESULTS 


All main and accessory lacrimal tissues 
examined were histologically similar. 
Hematoxylin-and-eosin staining showed 
that both main and accessory lacrimal 
glands had a tubuloacinar organization, 
with connective-tissue interstitium infil- 
trated with plasma cells and lymphocytes 
(Fig. 1). The small excretory ducts were 
lined by a single layer of cuboidal cells: 
the larger ducts had a multilayered epi- 


gy EDN hae ry 3 
-: ie ey, È X 
Tien AA Wee 


Fig. 1 (Gillette and associates). Main (left) and accessory (right) lacrimal glands, showing tubuloacinar 
organization. Conjunctival epithelium (arrow) is seen adjacent to the accessory lacrimal gland (hematoxylin 
and eosin, X180; bar gauge = 100 p). 
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thelium. Both main and accessory lacri- 
mal glands had PAS-positive granules in 
the apices of 50 to 75% of acinar cells, but 
not in the ductular epithelium (Fig. 2). 

Alkaline-Giemsa staining of l-u sec- 
tions showed similar structure of main 
and accessory lacrimal glands (Fig. 3). 
Acinar epithelial cells were conical, with 
broad bases and narrow microvilli-filled 
apices. Acinar cells contained secretory 
granules (primarily in the apical two 
thirds of the cell) and many lipid drop- 
lets. Ductular cells lacked secretory 
granules. Acini and ducts contained 
myoepithelial cells sandwiched between 
the base of the epithelial cells and the 
basement membrane (Fig. 3). 

All immunohistologic results were also 
similar for main and accessory lacrimal 
glands. Immunofluorescent staining for 
immunoglobulins confirmed a previous 
observation® by showing strong intersti- 
tial and plasma-cell staining for IgG and 
IgA. Immunoglobulin IgD was seen in 
many interstitial plasma cells, and there 
was weak interstitial and plasma-cell 
staining for IgE and IgM. 

Immunofluorescent staining for secre- 
tory component showed an_ identical 
staining pattern for both main and acces- 
sory lacrimal tissues (Fig. 4). Approxi- 
mately 75% of acinar cells stained faintly 
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Fig. 2 (Gillette and associates). Main (left) and accessory (right) lacrimal glands, showing PAS-positive 
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granules in the apices of acinar cells (white arrows) and the absence of such granules in the tubular epithelium 


(black arrows) (PAS, x740; bar gauge = 10 p). 


for secretory component; about 5% 
stained brightly.There was bright stain- 
ing of most of the epithelial cells of 30% 
of ductules. 

Immunofluorescent staining for lacto- 
ferrin also was identical for main and 
accessory lacrimal tissue (Fig. 5). Ap- 
proximately 90% of acinar cells stained 
brightly for lactoferrin; ductular epitheli- 
um was negative for lactoferrin. 

The fluorescent-staining pattern for 
lysozyme was similar for both main and 
accessory lacrimal glands (Fig. 6). Both 
types of tissues showed staining for lyso- 
zyme in 30 to 50% of acinar and ductular 
epithelial cells. The staining was granular 
in character and localized to the apices of 


the cells. Positive cells tended to be 
grouped. 


DISCUSSION 


The concept of differential secretion of 
tears rests largely on the lack of autonom- 
ic innervation of accessory lacrimal 
glands.** Although autonomic nerve ter- 
minals have been seen in the main 
lacrimal gland by electron microscopy,® 
the presence or absence of such termi- 
nals in the accessory lacrimal glands have 
not been studied. Ruskell’ stated that 
“the rich innervation of duct and termi- 
nal tubule cells was largely related to the 
abundant myoepithelial cells” and found 
that the main lacrimal terminals were 





Fig. 3 (Gillette and associates). Main (left) and accessory (right) lacrimal glands, showing secretory granules 
in epithelial and acinar cells and (inset) peripheral myoepithelial cells (arrows) (alkaline Giemsa, 1,840; bar 
gauge = 10 p). 
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Fig. 4 (Gillette and associates). Main (left) and accessory (right) lacrimal glands, showing secretory 
component in acinar cells and in the tubular lumen (arrows) (fluorescein isothiocyanate-labeled goat 


10 p). 


antihuman secretory component, X 460; bar gauge = 


exclusively parasympathetic. The pres- 
ence of myoepithelial cells in accessory 
lacrimal glands probably indicates com- 
parable autonomic innervation of acces- 
sory lacrimal tissue. The presence of 
such innervation requires histochemical 
and electron microscopic confirmation. 
Immunologically, accessory lacrimal 
and main lacrimal gland tissue appear to 
be equivalent. Allansmith and associates® 
have shown that the number of plasma 
cells of the main and accessory lacrimal 
glands are about the same. It was our 
impression during the present study that 
the relative distribution of plasma-cell 
immunoglobulin type in accessory lacri- 
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mal glands is equivalent to that previous- 
ly shown for the main lacrimal gland! 
and that the prominence of IgD plasma 
cells in accessory lacrimal gland tissue is 
consistent with that reported for the 
main lacrimal gland tissue.” 

Additionally, secretory component, an 
integral part of the secretory IgA im- 
munoglobulin found in human tears and 
previously shown to be present in lacri- 
mal tissue,” is distributed identically in 
accessory and main lacrimal tissue. 

The similar immunofluorescent-stain- 
ing patterns for lactoferrin and lysozyme 
indicate comparable synthetic activities 
for main and accessory lacrimal tissue. In 





Fig. 5 (Gillette and associates). Main (left) and accessory (right) lacrimal glands, showing positive staining for 
lactoferrin in acinar epithelial cells (black arrows) and no staining in ductular epithelial cells. No staining is 
present in the epithelium of the ductules (white arrowheads). Conjunctival epithelium (white arrow) is seen 
adjacent to the accessory lacrimal gland (fluorescein isothiocyanate-labeled rabbit antihuman lactoferrin 


antiserum, X400; bar gauge = 10 p). 
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1958, McEwen, Kimura, and Feeney” 
stated that “when the [main] lacrimal 
gland is removed by surgery, lysozyme 
. . . disappear [s] from the tear pattern,” 
suggesting that lysozyme was not made 
by accessory lacrimal tissue. Our data 
indicate that lysozyme is produced in the 
accessory glands as well. The implication 
for disorders associated with decreased 
tear lysozyme content, such as kerato- 
conjunctivitis sicca, may be that the 
accessory glands are involved in the same 
pathologic process as the main gland. 


SUMMARY 


Main and accessory lacrimal tissues 
from autopsy and biopsy specimens were 
compared histologically and immuno- 
histologically. Formaldehyde-fixed, para- 
ffin-embedded specimens were studied 
by light microscopy with hematoxylin- 
and-eosin and PAS staining. Glutaralde- 
hyde-fixed, Epon-embedded specimens 
were sectioned at 1 wp, stained with 
alkaline Giemsa, and studied by light 
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Fig. 6 (Gillette and associ- 
ates). Main (top) and accesso- 
ry (bottom) lacrimal glands, 
showing lysozyme localized to 
the apices of the cells (ar- 
rows) fluorescein isothiocyan- 
ate-labeled rabbit antihu- 
man-lysozyme antisera, X740; 
bar gauge = 10 p). 


microscopy. Specimens fixed in a solu- 
tion of alcohol and acetic acid were 
stained by immunofluorescence tech- 
niques for lactoferrin, lysozyme, secreto- 
ry component, and the immunoglobulins 
IgG, IgA, IgM, IgD, and IgE. 

The main and the accessory lacri- 
mal tissues were identical histologically 
and had identical distributions of se- 
cretory products and immunoglobulin- 
containing plasma cells. The finding 
of myoepithelial cells in l-u sections 
of accessory lacrimal tissue indicates 
autonomic innervation in that tissue. This 
finding, in conjunction with the identi- 
cal immunohistology, indicates a com- 
mon source for unstimulated and stimu- 
lated tears. 
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AUTOMATED SUPRATHRESHOLD STATIC PERIMETRY 


CHRIS A. JOHNSON, PH.D., AND JOHN L. KELTNER, M.D. 
Davis, California 


Automated perimetry is rapidly be- 
coming a popular method of performing 
quantitative visual field testing. 1!" 
Theoretically, automated testing should 
offer many advantages over manual pe- 
rimetry, including reductions in the time 
and cost of performing visual field tests, 
standardization of test conditions, elec- 
tronic monitoring of eye movements, 
and administration of visual field exam- 
inations by personnel with little or 
no training in perimetry. The practical 
value of automated perimetry, however, 
depends on its ability to detect and 
monitor accurately the progression or 
regression of visual field defects pro- 
duced by various visual disorders. It is 
therefore necessary to perform careful 
comparison studies of manual and auto- 
mated perimetric techniques to deter- 
mine the relative performance capabili- 
ties of each method. 

We have recently conducted prelimi- 
nary studies comparing the Fieldmaster 
Model 101-PR automated perimeter to 
manual kinetic testing with the Gold- 
mann perimeter.'” The results indicated 
that automated testing with the Field- 
master showed a high detection rate (cor- 
rectly reporting the presence of a visual 
field defect) and a low false alarm rate (in- 
correctly reporting a visual field defect 
when none is present) in comparison to 
manual kinetic testing. We concluded that 
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with the use of proper test conditions, the 
Fieldmaster Model 101-PR is an excel- 
lent screening device for detecting visu- 
al field defects, although detailed assess- 
ment of visual field loss (size, shape, 
depth, and other characteristics) is rather 
limited. 

The purpose of the present study is to 
extend our comparisons of manual and 
automated perimetry to larger popula- 
tions of various ocular disease categories, 
and to evaluate the ability of the Field- 
master to monitor progression or regres- 
sion of visual field defects. 


MATERIAL AND METHODS 


Automated and manual perimetry was 
performed for 1,019 eyes of 536 patients 
(ages 5 to 85 years) seen in our eye clinic. 
A description of the number of eyes in 
each ocular disease category, the number 
of eyes with visual field defects, and 
other pertinent information is provided 
in Table 1. 

Thorough descriptions of the equip- 
ment and techniques used in this study 
have been presented previously.'? Basi- 
cally, the Fieldmaster Model 101-PR 
(Fig. 1) consists of a uniformly illuminat- 
ed white hemisphere of 30 cm radius, 
with 99 holes placed at selected locations 
in the visual field (Fig. 2). Within each 
hole, fiberoptic elements provide the 
target illumination from a single tung- 
sten light source. Each spot lights up 
according to a random sequence, the 
patient depresses a button every time a 
target is seen, and the location of each 
response is recorded on _ heat-sensitive 
paper. This test procedure is conceptual- 
ly similar to the manual glaucoma visu- 
al field screening technique developed 
by Armaly"” and modified by Rock, 
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TABLE 1 


DETECTION OF VISUAL FIELD DEFECTS BY AUTOMATED PERIMETRY (FIELDMASTER) AND MANUAL KINETIC 
PERIMETRY (GOLDMANN) 








Automated Manual Kinetic 
(Fieldmaster) (Goldmann) 
Detection False Alarm Detection False Alarm 
No. of No. of Rate Rate Rate Rate 
Patient Category Eyes Defects (%) (%) (%) (%) 
Se ee ee ee eee 
Normal 310 0 N.A. 4.8 N.A. N.A. 
Retinal disease 68 56 96.4 4.4 100.0 0.0 
Glaucoma and ocular 226 101 90.0 6.2 95.0 0.0 
hypertension 
Optic nerve disease 147 121 00.0 2.7 86.0 0.0 
Postchiasmal disorders 80 78 96.2 0.0 100.0 0.0 
Miscellaneous disorders 178 80 97.5 6.7 100.0 0.6 
Total population 1,019 436 96.1 4.7 97.9 0.3 





Drance, and Morgan. 4 The procedure 
is generally referred to as suprathreshold 
static perimetry. 

Background and target luminances of 
the Fieldmaster are continuously moni- 
tored by calibrated photocells. Accurate 
fixation is checked by an eye monitor that 
compares reflections from the patient’s 
iris and cornea to an initial baseline 
value. Changes in fixation elicit a warn- 
ing tone and halt the program until 
proper fixation is resumed. The Field- 
masters control panel provides ad- 
justments for background luminance 
(range, 1 to 45 asb), target luminance 
(range, 5 to 10,000 asb), target exposure 
duration (range, 0.2 to 3.6 seconds), time 
interval between successive presenta- 
tions (range, 0.3 to 3.7 seconds), stimulus 
color (white, red, green, yellow, blue), 
and selection of test programs (full field, 
central 30-degree field only, periphery 
only). Additional features include an 
adjustable head-and-chin rest, translu- 
cent occluders for the nontested eye, and 
a lens holder for providing appropriate 
refractive corrections for the central 
30-degree visual field test. The Model 
101-PR version of the Fieldmaster also 
performs an automatic recheck of all 


missed test spots, a procedure that is 
necessary to maintain a low false alarm 
rate.’ Manual selection and presenta- 
tion of individual target locations can 
also be performed. 

Table 2 presents a summary of optimal 
test procedures for the Fieldmaster 
Model 101-PR, based upon previous 
investigations.’* Background luminance 
was adjusted to 31.5 asb, the standard 
background level used for the Goldmann 
perimeter. A stimulus duration of 0.8 
seconds was used, with a time interval of 
0.9 seconds between stimulus presenta- 
tions. To avoid a rhythmic test sequence, 
25% of the interstimulus intervals were | 
1.2 times longer than the selected value, 
and another 25% were increased by a 
factor of 2.0. Stimulus luminances of 635 
and 200 asb were used for the two test 
runs described in Table 2. The Fieldmas- 
ter meter readings are lower than actual 
stimulus luminances by a constant factor 
of 4.7. Therefore, a meter reading of 135 
produces a stimulus luminance of 635 
asb, and a stimulus luminance of 200 asb 
is produced by a meter reading of 44. In 
our preliminary study of the Fieldmaster 
Model 101-PR, the conversion factor was 
not reported.' This conversion factor of 
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Fig. 1 (Johnson and Keltner). Photograph of the 
Fieldmaster Model 101-PR. 


4.7 pertains only to stimulus luminance 
meter readings; background luminance 
meter readings are displayed in actual 
apostilb (asb) values. 

Each Fieldmaster visual field evalua- 
tion in this study consisted of a minimum 
of two tests: (1) a full visual field examina- 
tion for the 635-asb stimulus luminance 
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(Johnson and Keltner). Distribution of 
visual field locations examined by the Fieldmaster 
Model 101-PR. 


Fig. 2 


(meter reading, 135); and (2) a central 
30-degree visual field examination with 
an optimal lens correction, using the 
200-asb stimulus luminance (meter read- 
ing, 44). Empirically, the 635-asb stimu- 
lus approximately corresponds to a Gold- 
mann le target, whereas the 200-asb 
stimulus is roughly equivalent to a Gold- 
mann le target (however, note that 
substantial individual differences appear 
to be present for the relationship be- 
tween Goldmann and Fieldmaster re- 
sponse-equivalent stimuli). About 4.5 to 
seven minutes per eye were necessary 
to perform both tests on the Fieldmaster. 

Previous investigations!” have shown 
that to maintain a low false alarm rate, it 
is necessary to conduct an automatic 
recheck of all missed test spots, provide 
an optimal lens correction for testing the 
central 30 degrees at low stimulus lumi- 
nances, and evaluate Fieldmaster test re- 
sults according to well-defined, quantita- 
tive criteria for determining visual field 
defects. Reliable indicators of visual field 
defects on the Fieldmaster include: (1) 
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TABLE 2 
OPTIMAL TEST CONDITIONS FOR THE FIELDMASTER MODEL 101-PR 


Background luminance: 31.5 
Stimulus duration: 0.8 sec 
Interval between presentations: 
Stimulus color: White 
Stimulus luminances: 


0.9 sec 


200 asb (meter reading, 44) 


Test conditions: 
Test 1: 


635 asb (meter reading, 135) and 


Full field examination, no lens correction, 635 asb (meter reading, 135) stimulus. For high 


refractive errors, do central 30 degree field examination with correction, and periphery only 
examination without correction at 635 asb (meter reading, 135) stimulus luminance; record 


results on same sheet of paper 
Test 2: 


Using a separate sheet of paper, do central 30 degree field examination with proper refractive 


correction at stimulus luminance of 200 asb (meter reading, 44) 


marked contraction of a substantial por- 
tion of the visual field, for example, a 
quandrantanopia; (2) two or more adja- 
cent test spots missed on a single test run 
(one stimulus luminance), surrounded by 
locations that were detected; and (3) a 
single test spot missed on two or more 
successive test runs at different stimulus 
luminances, surrounded by locations that 
were detected. Nonindicators of visual 
field defects include: (1) a single test spot 
missed at only one stimulus luminance; 
and (2) test spots that were missed at 
high stimulus luminances, but were de- 
tected at lower stimulus luminances. The 
rationale for these criteria has been 
previously described. +” 

Our kinetic test procedure on the 
Goldmann perimeter consisted of at least 
two isopters beyond 30 degrees, three 
isopters within 30 degrees, and extensive 
spot-checking between isopters within 
the central 40 degrees (Fig. 3). This 
procedure has been previously described 
by Portney and Krohn,” and requires 
approximately 15 to 20 minutes for nor- 
mal eyes, and up to 30 minutes or more 
for eyes with visual field defects. 

Discrepancies between Fieldmaster 
results and kinetic visual field plots on 
the Goldmann perimeter were evaluated 


with thorough static perimetry on the 
Tübingen perimeter to provide a defini- 
tive answer. Additionally, nearly all of 
the 226 eyes of patients with ocular hy- 
pertension or glaucoma received exten- 
sive static perimetry in conjunction with 
manual kinetic testing and automated pe- 
rimetry. Our standard procedure on the 
Tübingen perimeter consists of two kinet- 
ic isopters beyond 30 degrees to evaluate 
the peripheral visual field, static perime- 





j \ l 
N mo 
240° 255° 270° 285° 300° 





Fig. 3 (Johnson and Keltner). Manual kinetic test 
procedure used on the Goldmann perimeter for 
comparison with automated testing. Dark spots indi- 
cate the locations of “spot-checks” between isopters. 
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try along 11 meridians within the central 
30 degrees to examine the central visual 
field thoroughly, plus any additional circu- 
lar or radial static profiles necessary to de- 
fine areas of known or potential visual 
field loss (Fig. 4). This procedure has been 
shown to be the most accurate and sen- 
sitive form of visual field testing that we 
have used,'” and requires approximately 
45 to 60 minutes per eye to complete. 


RESULTS 


Detection and false alarm rates for the 
Fieldmaster automated visual field exam- 
ination and manual kinetic testing on the 
Goldmann perimeter are presented in 
Table 1. For all patient categories, the 
Fieldmaster’s detection rate was 90% or 
better, with a false alarm rate of less than 
7%. Results for the total group of 1,019 
eyes indicated that the Fieldmaster ex- 
hibited an overall detection rate of 96.1% 
and a false alarm rate of 4.7%. With the 
exception of one category (optic nerve 
disease other than glaucoma), manual 
kinetic testing on the Goldmann perime- 





Fig. 4 (Johnson and Keltner). Manual static test 
procedure used on the Tiibingen perimeter for com- 
parison with automated Fieldmaster and manual 
kinetic testing. 
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ter showed a higher detection rate and 
a lower false alarm rate than for auto- 
mated Fieldmaster testing. However, 
none of these differences between auto- 
mated and manual perimetry were statis- 
tically significant (P>.05, test of signifi- 
cance between two proportions). 

In contrast, the patient category of 
optic nerve disease other than glaucoma 
showed a detection rate of 100% for the 
Fieldmaster as compared to only 86% 
for manual kinetic testing on the Gold- 
mann perimeter. This difference in detec- 
tion rate was statistically significant 
(P<.0001, test of significance between 
two proportions). Each of the 17 visual 
field defects in this category that were 
detected by the Fieldmaster and missed 
by manual kinetic perimetry, were con- 
firmed by thorough static testing on the 
Tiibingen perimeter. Because manual 
static testing with the Tübingen perime- 
ter revealed the visual field defects, 
these differences found in optic nerve 
disease were probably the result of mov- 
ing vs stationary targets rather than 
automated vs manual perimetry per se. 

The detection and false alarm rates for 
the study of these 1,019 eyes are similar 
to the results obtained from our prelimi- 
nary study of 135 eyes (detection rate = 
98%; false alarm rate = 4.0%).! These 
findings indicate that the Fieldmaster 
is able to detect visual field defects 
as accurately as careful manual kinetic 
testing on the Goldmann perimeter. In 
most instances, correspondence between 
Fieldmaster results and Goldmann plots 
was good; only a small percentage of eyes 
showed poor correspondence between 
the two tests. Examples of good corre- 
spondence, poor correspondence, visual 
field defects missed by the Fieldmaster, 
visual field defects missed by manu- 
al kinetic perimetry, and characteristic 
Fieldmaster plots of visual field defects 
associated with various disorders have 
been reported previously.!” 
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The value of the Fieldmaster automat- 
ed perimeter in the follow up of patients 
with sequential visual field evaluations 
was also examined. One hundred sixty- 
eight (16.5%) of the 1,019 eyes in this 
study were tested with both manual 
kinetic perimetry and automated Field- 
master testing on two or more visits 
during an 18-month period. The purpose 
of this evaluation was to determine the 
reliability and reproducibility of Field- 
master test results, and to evaluate the 
Fieldmaster's capabilities for following 
the progression or regression of visual 
field defects. Because only 36 of the 168 
eyes (21.4%) actually showed progres- 
sion or regression of visual field loss, the 
findings for this portion of the study 
should be regarded as preliminary. 

A summary of the results for this por- 
tion of the study is presented in Table 3. 
The Fieldmaster correctly identified 34 
of the 36 eyes (94.4%) that showed pro- 
gression or regression of visual field 
loss with manual kinetic testing on the 
Goldmann perimeter. Both of the eyes 
for which progression or regression of 
visual field loss was not apparent on 
Fieldmaster plots showed subtle, yet con- 
sistent visual field changes. The Field- 
master also correctly identified no pro- 
gression or regression of visual field 
loss in 131 of the 132 eyes (99.2%) that 
displayed no changes for manual kinetic 
testing on the Goldmann perimeter. Dif- 
ferences between manual kinetic testing 
(Goldmann perimeter) and automated 
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perimetry (Fieldmaster) for determin- 
ing progression er regression of visual 
field loss were not statistically significant 
(P > .05, test for significance between 
two proportions). 

Our present data indicate that the 
Fieldmaster Model 101-PR shows a high 
degree of reproducibility and reliability 
for testing the visual field on successive 
visits, and is able effectively to deter- 
mine progression or regression of visual 
field defects. However, two additional 
aspects of this analysis must be consid- 
ered: 

1. All of the 36 eyes that displayed 
progression or regression of visual field 
loss had retinal, optic nerve, or postchi- 
asmal disorders. Therefore, we are not 
able to directly examine the Field- 
master's ability to follow the progression 
of visual field loss in glaucoma until 
further studies are done. As a prelimi- 
nary working hypothesis, we may infer 
that the ability to follow changes in visu- 
al field loss associated with glaucoma 
should be comparable to the results for 
other optic nerve disease. 

2. Despite no statistically significant 
differences in determining progression 
or regression of visual field loss, it is clear 
that visual field plots generated by manu- 
al kinetic perimetry on the Goldmann 
are much easier to interpret than the 
output produced by automated Field-. 
master testing. Subtle changes in the visu- 
al field successive visits are difficult to 
evaluate with the Fieldmaster and are 


TABLE 3 


PROGRESSION OR REGRESSION OF VISUAL FIELD DEFECTS FOR AUTOMATED (FIELDMASTER) AND MANUAL 
KINETIC (GOLDMANN) PERIMETRY* 


Progression or regression (manual) 
Progression or regression (automated) 
No progression or regression (manual) 
No progression or regression (automated) 


* Total number of eyes, 168. 


No. %o 
36 100 
34 94.4 

132 100 

131 99.2 
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sometimes missed. Despite these criti- 
cisms, the Fieldmaster appears to per- 
form surprisingly well for determining 
progression or regression of visual field 
defects. 

An example of progression of visual 
field loss, as determined by both auto- 
mated (Fieldmaster) and manual kinetic 
(Goldmann) perimetry, has been pre- 
sented in a previous paper for a case of 
retrobulbar neuritis associated with mul- 
tiple sclerosis.’ Additional examples of 
progression or regression of visual field 
loss revealed by manual and automated 
perimetry are presented here. 
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Fig. 5 (Johnson and Keltner). Manual kinetic 
visual field results (top left) and Fieldmaster plots at 
200 asb (top right) and 635 asb (bottom right) for the 
right eye of a patient with a craniopharyngioma 
involving the right optic nerve and right side of the 
chiasm and tract. The scotomas shown in the kinetic 
plot (top left) were plotted with a Ie target. 
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CASE REPORTS 


Case 1—A 5l-year-old man had gradual loss of 
vision in his left eye over a four-month period. 
Neuro-ophthalmologic examination revealed a vis- 
ual acuity of 6/6 (20/20) in both eyes, normal color 
vision, no Marcus Gunn pupil, and normal fundi. Au- 
tomated and manual visual field testing showed 
a highly incongruous left homonymous visual field 
defect. The patient had a craniopharyngioma in- 
volving the right optic nerve and right side of the 
chiasm and tract, confirmed by craniotomy. Approxi- 
mately six months after surgery, a substantial 
portion of the visual field defect had resolved in 
both eyes. 

Figure 5 shows kinetic visual field results on the 
Goldmann perimeter (Fig. 5, top left) and Fieldmas- 
ter plots for 200 asb (Fig. 5, top right) and 635 asb 
(Fig. 5 bottom right) for this patient’s right eye be- 
tore the craniotomy. Kinetic perimetry on the Gold- 
mann revealed a wedge-type defect in the inferior 


200 asb 
(44 meter reading) 





635 asb 
(135 meter reading) 
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nasal quandrant, two moderately deep paracentral 
scotomas at 105 and 255 degree meridians, and 
the presence of a vertical step for the Ize isopter. 
The central 30 degree Fieldmaster plot for the 200- 
asb (meter reading, 44) test accurately reflects the ver- 
tical step and the two paracentral scotomas, whereas 
the full field 635-asb (meter reading, 135) test reveals 
the inferior nasal wedge defect. Correspondence 
between manual kinetic testing and automated Field- 
master results was good. 

Approximately six months after the craniotomy, 
the patient’s visual field evaluations for the right eye 
were done (Fig. 6). The Goldmann visual field plot 
(Fig. 6, top left) indicates a significant improvement 
in the patient’s visual field, with only a shallow 
paracentral scotoma at 105 degrees and a slight 
remnant of the inferior nasal wedge defect remaining 
as areas of sensitivity loss. The 200-asb (meter 
reading, 44) Fieldmaster plot for the central 30 
degrees shows a suggestion of the paracentral scoto- 
ma at 105 degrees and the inferior nasal wedge, and 
the 635-asb (meter reading, 135) full field test is 
essentially normal except for the indication of a slight 
inferior nasal wedge defect. Both Fieldmaster and 


bab WARNY 
are 


eA LAS 


Fig. 6 (Johnson and Keltner). Manual kinetic 
visual field results (top left) and Fieldmaster plots at 
200 asb (top right) and 635 asb (bottom right) for the 
eye shown in Figure 5, six months after the patient 
underwent surgery. The scotoma (cross-hatching) on 
the kinetic examination was plotted with a Ize target. 
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Goldmann visual field plots thus show a distinct 
improvement in visual field sensitivity between the 
first and second examinations. Similar visual field 
improvements were also present in the left eye. 

Case 2—A 22-year-old woman had grayouts of 
vision, beginning in February 1977. The grayouts 
were particularly associated with postural changes, 
would occur approximately three to four times per 
hour, and last for about 15 seconds. Neuro- 
ophthalmologic examination revealed a visual acuity 
of 6/6 (20/20) in both eyes, 8 to 10 prism diopters of 
esotropia, and 4+ papilledema in both eyes. Visual 
field testing showed greatly enlarged blind spots in 
both eyes. Neurologic and ophthalmologic examina- 
tions were consistent with a diagnosis of pseudo- 
tumor cerebri. The patient was treated with 250 mg 
of acetazolamide (Diamox) four times per day. Dur- 
ing the subsequent 16 weeks, the patient's visual 
obscurations and grayouts ceased, a large amount of 
her papilledema resolved, and the size of her blind 
spots on visual field testing were reduced. 

Results of kinetic testing on the Goldmann perime- 
ter and automated Fieldmaster perimetry for this 
patient’s right eye are presented in Figure 7. Before 
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treatment, the kinetic visual field plot on the Gold- 
mann (Fig. 7, top left) revealed a greatly enlarged 
blind spot, forming a shallow to moderately deep 
scotoma in the centrocecal region. The 200-asb 
(meter reading, 44) Fieldmaster plot for the central 
30 degrees also shows an enlarged blind spot (Fig. 7, 
top right), although the extent of the deficit is not as 
large as that found by kinetic testing on the Gold- 
mann perimeter. An enlarged blind spot was also 
evident on the full field 635-asb (meter reading, 135) 
Fieldmaster plot (not shown). After treatment (ap- 
proximately 16 weeks later), the kinetic visual field 
plot showed a resolution of most of the visual field 
defect (Fig. 7, bottom left), which was also present on 
the 200-asb (meter reading, 44) Fieldmaster plot 
(Fig. 7, bottom right). Similar results were obtained 
for the patient’s left eye. 
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The case reports outlined above show 
that the Fieldmaster Model 101-PR is 
able to show progression or regression of 
visual field defects to a certain degree. 
However, they also show that manually- 
derived kinetic plots may be more readi- 
ly interpreted than the automated Field- 
master results for determining visual 


field changes. 


DISCUSSION 


A number of studies!” have now 
shown that automated static or supra- 


200 asb 





(44 meter reading ) 





200 asb 





Fig. 7 (Johnson and Keltner). Manual kinetic visual field results (left) and Fieldmaster plots at 200 asb (right) 
for the right eye of a patient with papilledema secondary to pseudotumor cerebri. The top graphs present the 
findings on the initial visit and the bottom graphs show the visual field results after 16 weeks of treatment. For 
kinetic testing, blind spots were plotted with the Ile (filled area), Ize (crosshatched area), and Ipe (enclosed x’s) 


targets. 
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threshold static perimetry is capable of 
detecting visual field defects as accurate- 
ly as manual kinetic testing conducted by 
highly skilled technicians. Our present 
evaluation of more than 1,000 eyes also 
indicates that automated suprathreshold 
static perimetry shows an overall detec- 
tion rate that is comparable to manual 
kinetic testing, and actually performs 
statistically significantly better for 
patients with optic nerve disease other 
than glaucoma. These differences in optic 
nerve disease probably reflect the use of 
moving vs stationary targets rather than 
differences between manual and auto- 
mated perimetry per se. The high detec- 
tion rate and low false alarm rate of the 
Fieldmaster Model 101-PR indicate that 
it is an excellent quantitative screening 
device for detecting visual field defects. 

Preliminary results obtained for 168 
eyes suggest that the Fieldmaster Model 
101-PR may be capable of following the 
progression or regression of visual field 
defects. More than 94% (34 of 36) of the 
eyes that showed progression or regres- 
sion of visual field loss with manual 
kinetic perimetry were correctly identi- 
fied by automated Fieldmaster testing. 
Additionally, the Fieldmaster correctly 
showed no change in more than 99% 
(131 of 132) of the eyes that displayed 
no progression or regression of visual 
field defects on manual kinetic testing 
with the Goldmann perimeter. Although 
these results are good, two additional 
factors must also be considered: 

l. It is more difficult to assess pro- 
gression of visual field loss with Field- 
master plots than with visual field charts 
derived from manual kinetic testing with 
the Goldmann perimeter. Subtle changes 
in visual field characteristics may not be 
accurately defined by the Fieldmaster. 

2. Eyes with progression of glaucoma- 
tous visual field defects have not yet 
been evaluated with the Fieldmaster. 
Data for glaucoma patients with progres- 
sive visual field loss may be difficult to 
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obtain because of the slow progression of 
the disease process, particularly in pa- 
tients receiving appropriate treatment 
and follow-up examinations. Assuming 
that it is reasonably valid to extrapolate 
from other optic nerve diseases, we 
anticipate that the Fieldmaster may be 
able to provide a satisfactory means of 
monitoring glaucomatous visual field loss 
in many instances. Further evaluations of 
progression or regression of visual field 
loss with the Fieldmaster will be neces- 
sary to determine its capabilities and 
limitations in this regard. 

The Fieldmaster Model 101-PR is an 
excellent quantitative screening device 
for detecting visual field defects, and also 
appears to have some capabilities for 
determining progression or regression of 
visual field loss. Other advantages of this 
type of automated perimetry include 
standardization of test conditions and 
procedures, greater time and cost effec- 
tiveness, electronic monitoring of eye 
position and the ability of personnel with 
little or no training in perimetry to 
conduct the testing. Another important 
consideration for both automated and 
manual perimeters is the dependability 
of the instrument. We have been favor- 
ably impressed with the Fieldmaster in 
this regard. In the two years that we 
have extensively used the Fieldmaster, 
only one or two minor problems were 
encountered. We have now performed 
Fieldmaster visual field testing on over 
2,000 eyes. 

The major disadvantages of this type of 
automated perimetry presently include 
data representation and limited flexibili- 
ty. The Fieldmaster and related devices 
use a method of presenting visual field re- 
sults that is generally more difficult to in- 
terpret than standard kinetic plots derived 
from the Goldmann perimeter. An im- 
provement in the representation of data 
from automated suprathreshold static pe- 
rimetric testing would greatly facilitate 
the use of this test procedure. Also, the 
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use of fixed, predetermined test locations 
places certain constraints on the capabili- 
ties and flexibility of the test procedure. 
Despite these two factors, the Field- 
master Model 101-PR performed well. 

Automated suprathreshold static pe- 
rimetry, such as performed by the Field- 
master Model 101-PR, should be regard- 
ed as a supplement to existing methods 
of visual field testing, rather than as 
a replacement for manual perimetric 
methods. However, with the use of 
proper test conditions, we believe the 
Fieldmaster can be a valuable addition to 
visual field testing. A busy ophthalmolo- 
gists office may not be conducive to per- 
forming careful, quantitative (and time- 
consuming) kinetic perimetry. Under 
these circumstances, automated devices 
such as the Fieldmaster may provide 
a viable alternative to kinetic perimetry. 
Automated testing could also be supple- 
mented by the ophthalmologists pre- 
vious visual field testing methods for 
cases in which more extensive informa- 
tion is required. This type of approach 
may allow more patients to receive 
reliable, quantitative visual field testing. 
From a pragmatic standpoint, auto- 
mated perimetry is now a reality that offers 
a number of distinct advantages for the 
practicing ophthalmologist, assuming that 
proper test procedures are used. 


SUMMARY 


Automated (Fieldmaster) and manual 
kinetic perimetry were performed in 
1,019 eyes with various visual disorders. 
Under appropriate test conditions, auto- 
mated Fieldmaster evaluations showed a 
96.1% detection rate and a 4.7% false 
alarm rate for detection of visual field 
defects. Preliminary results for 168 eyes 
showed that sequential follow-up testing 
with the Fieldmaster correctly identified 
progression or regression of visual field 
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loss in more than 94% (34 of 36) of 
the eyes with visual field changes. The 
Fieldmaster correctly determined no 


change in visual field characteristics for 
99% (131 of 132) of the eyes with stable 
visual fields. These data indicate that 
the Fieldmaster is an excellent device 
for detecting visual field defects, and 
also has some capabilities for monitoring 
progression or regression of visual field 
loss. 
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NOTES, CASES AND INSTRUMENTS 


A MODIFIED ARTIFICIAL 
ANTERIOR CHAMBER FOR USE IN 
REFRACTIVE KERATOPLASTY 


EZRA MAGUEN, M.D., RICHARD A. 
VILLASENOR, M.D., DONALD E. 
WARD, B.A., AND ANTHONY B. 

NESBURN, M.D. 


Los Angeles, California 


The artificial anterior chamber! was 
originally developed to allow anterior 
trephination of corneas preserved in 
McCarey-Kaufman medium. We modi- 
fied the instrument so that it could be 
used to produce lamellar corneal sections 
with the Barraquer microkeratome. 

The microkeratome? is capable of per- 
forming high quality lamellar corneal 
sections. The instrument is used mainly 
in refractive keratoplasty, but can be an 
effective tool in performing lamellar cor- 
neal transplants. With the Barraquer sys- 
tem, microkeratome keratectomies can 
be done only in vivo, or on whole 


donor eyes. The widespread use of 


McCarey-Kaufman medium for corneal 
preservation’ provided impetus to design 
an instrument that could allow making 
lamellar corneal sections with the mi- 
crokeratome on these readily available 
donor corneas. 
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MATERIAL AND METHODS 


The instrument (Fig. 1) is made of 
Teflon and stainless steel.* The main 
working components are a black Teflon 
dome, which incorporates a hydraulic 
system consisting of a modified Yale BD 
needle hub and a bored passageway 
within the dome. A fixation ring fits into 
the angular landing near the top of the 
dome. A pair of stainless steel springs 
holds the ring in place and supplies even 
tension around its circumference. When 
the donor cornea is in position, an even 
pressure is applied to the scleral rim by 
the securing ring. This creates a seal by 
forcing the sclera into close contact with 
the Teflon dome. A positive pressure 
within the artificial anterior chamber is 
formed by using McCarey-Kaufman me- 


*The artificial anterior chamber is available from 
Ophthalmic Specialties, P.O. Box 27, San Gabriel, 
CA 91778. 





Fig. 1 (Maguen and associates). A human cornea is 
mounted on the modified artificial anterior chamber 
by using the adjustable two piece fixation rotating 
ring device. Positive pressure of 60 mm Hg is created 
by injecting known amounts of air and McCarey- 
Kaufman medium. The rotating ring containing the 
microkeratome tracks is threaded in place. 
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dium injected through the syringe fit- 
ting. 

The modifications of the system for use 
with the Barraquer microkeratome in- 
clude the following: (1) use of a combina- 
tion of McCarey-Kaufman medium and 
air within the hydraulic system to pro- 
duce a high pressure compressible sys- 
tem, which provides reliable pressures of 
60 mm Hg or more necessary to obtain 
reproducible lamellar sections; (2) fabri- 
cation of an adjustable fixation rotating 
ring assembly to accomodate the micro- 
keratome, so various size lamellar donor 
sections could be cut. The device is a 
precisely machined two-piece assembly. 
The upper portion or rotating ring 
threads onto the lower portion or fixation 
ring, which seals the donor cornea in 
position. 

The rotating ring contains tracks to 
accommodate the microkeratome similar 
to those found on the Barraquer suction 
rings. The height of this rotating ring can 
be varied by rotating it on the fixation 
ring threads. This exposes varying 
amounts of corneal tissue to the micro- 
keratome blade, thereby modifying the 
diameter of the lamellar section. The sys- 
tem allows the use of the presurgical 
tonometer and the set of special applana- 
tion lenses that are part of the Barraquer 
microkeratome system. 

- To use the instrument, the surgeon 
fills one syringe with air and a second 
with McCarey-Kaufman medium. Dis- 
posable 5-ml syringes are used. The 
syringes are connected to the needle hub 
at the base of the Teflon dome via the 
two-way stopcock. The central passage- 
way is filled with McCarey-Kaufman 
medium until a fluid meniscus forms on 
the dome’s flattened top. The cornea is 
then carefully placed on top of the dome 
without disrupting the fluid meniscus. 
The fixation ring is then placed over the 
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cornea and its springs secured to the base 
of the instrument. The chamber is filled 
with McCarey-Kaufman medium and is 
brought up to a pressure of 60 mm Hg as 
measured by the presurgical tonometer. 
McCarey-Kaufman medium (0.2 ml) is 
withdrawn and is replaced with air until 
the pressure in the anterior chamber is 
brought to 60 mm Hg again. 

Finally, the rotating ring is threaded 
onto the fixation ring. The diameter of 
the lamellar section is measured with the 
Barraquer applanation lens. The rotating 
ring is turned until the diameter of the 
applanated cornea matches the ring en- 
graved in the applanation lens. The 
thickness of the lamellar section is deter- 
mined by inserting the appropriate stain- 
less steel plate in the head of the micro- 
keratome. The intraocular pressure is 
checked again and more air is introduced 
if necessary, to bring the pressure to 
60 mm Hg. The microkeratome head is 
slid onto the track of the rotating ring and 
the lamellar section is done (Fig. 2). 


SUMMARY 


We devised a modified artificial anteri- 
or chamber that enables Barraquer 
microkeratome keratectomies on corneas 





Fig. 2 (Maguen and associates). The microkera- 
tome head is inserted onto the tracks of the rotating 
ring and the microkeratome section is done. 
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preserved in McCarey-Kaufman medi- 
um. It consists of a hydraulic system, 
which creates a positive pressure of 
60 mm Hg or more. An added rotating 
ring serves as a base to the microkera- 
tome’s tracks and varying diameters of 
lamellar sections can be obtained. This 
device allows the surgeon to use readily 
available corneas with scleral rims pre- 
served in McCarey-Kaufman medium 
rather than whole eyes to obtain precise 
lamellar sections. 
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NEW FORCEPS AND CUTTING 
BLOCK FOR DONOR CORNEAS 


FREDERICK S. BRIGHTBILL, M.D., 
AND BRAD CALKINS, B.S. 


Madison, Wisconsin 


We designed 0.12-mm media forceps* 
for removal of the corneoscleral rim 
when stored in short-term solutions such 
as McCarey-Kaufman medium. A 7.0-cm 
length shaft is sufficiently long to mini- 
mize the possibility for contamination of 
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*Both instruments are available from Storz Instru- 
ment Co., St. Louis, Missouri. 
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Fig. 1 (Brightbill and Calkins) Left, Cross-action 
angled media’ forceps with 20-ml media storage 
bottle. Right, Media forceps engaging edge of cor- 
neoscleral tissue stored in media. 


the surgeon's gloves while the cornea is 
removed from a 20-ml solution bottle 
(Fig. 1, left). The cross-action design 
combined with 0.12 mm double- 


pronged, opposing teeth allows positive 
closure over the scleral edge and sure 
first-attempt retrieval of the donor tissue 
(Fig. 1, right). 

Variable-curved wells are a new con- 
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Fig. 2 (Brightbill and Calkins). Variable-curved 
wells (15 mm, 16.5 mm, and 18 mm) with centering 
targets in a Teflon block. 
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Fig. 3 (Brightbill and Calkins). The surgeon uses 
the corneal trephine to punch the corneoscleral 
tissue by using the endothelial-side maneuver with 
the Teflon cutting block. 


cept in the design of a block for use with 
handheld trephines using the endothelial 
punch technique!” for cutting donor 
buttons. * The block (Fig. 2) incorporates 
three wells per side (total of six) with 
three different base curves manufactured 
by using one half circle end mills of 15 
mm, 18 mm, and 20 mm (we have 
omitted the 20-mm well [flattest] in 
newer blocks while inserting a 16.5-mm 
diameter well for improved corneoscleral 
rim fitting). This allows the surgeon to 
choose the well that is the best fit before 
punching out the donor button (Fig. 3). 
‘Eight-millimeter red centering targets 
assure improved centering of the punch- 
ing trephine. Made from Teflon, the 
block's dimensions (58 x 58 x 20 mm) 
were designed for easy use either in the 
palm of the surgeon’s hand or on the 
instrument table top. 

Whenever a punching maneuver is 
used over a Teflon surface, the edges of 
the donor button must be carefully in- 
spected for adherence of small fragments 
of Teflon. We have observed that the 
punched button will always remain in the 
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well when used in conjunction with any 
new 0.25-mm stepped disposable tre- 
phine blade. 


SUMMARY 


We designed two new instruments to 
faciliate the handling and cutting of 
donor corneal buttons: 12-mm media 
forceps and a varible curved Teflon block 
with centering targets. 
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ENHANCEMENT OF RETINAL 
FLUORESCEIN BIOMICROSCOPY 


JERRE K. CHAMBERS, M.D. 
Charleston, South Carolina 


Visualization of fluorescein through a 
slit lamp and contact lens can be en- 
hanced through proper selection of excit- 
ing and barrier filters. We devised an 
optical bench model of the American 
Optical 11666 slit lamp to test filter 
combinations of theoretical value. We 
compared clinically selected filter combi- 
nations to determine effectiveness when 
mounted in a slit lamp. 


MATERIAL AND METHODS 


An optical bench model of the Ameri- 
can Optical 11666 slit lamp was con- 
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Fig. 1 (Chambers). Slit-lamp bench model. Light 
(arrow) from an 8-V light source (LS), passes through 
exciter filter (FL;), fluorescein chamber (GC), barrier 
filter (FL2), and is recorded with light meter (M). 


structed of wood coated internally with 
low reflectant black pigment (Fig. 1). 
Exciting and barrier filters were placed 
at distances to correspond with their 
position when permanently mounted in 
the slit lamp. The fluorescein chamber 
and light meter were positioned to corre- 
spond to patient and observer retinas 
respectively. A single GE-1468 lamp 
powered by an 8-V AC parallel electrical 
circuit from a slit-lamp terminal served 
as the light source. Exciting filters were 
placed at 16 cm from the light source. A 
glass-walled chamber was placed at 37 
cm and filled with a 250-p thick solution 
of 10% fluorescein. Barrier filters were 
placed at 46 cm from the light source. A 
Gossen lunasix 3 light meter was used to 
record light at 70 cm from the light 
source. Exciting filters were tested alone 
and in combination with barrier filters. 
Corning 5850, Kodak Wratten No. 47, 
and Spectrotech SE-40 exciting filters 
and Kodak Wratten No. 58 and Spectro- 
tech SB-50 barrier filters were evaluated. 
For clinical evaluation, the exciting filters 
were placed in the filter disk and barrier 
filters mounted in front of the objective 
lens of the slit lamp. Fluorescein (10%) 
was injected intravenously and observed 
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TABLE 


TRANSMISSION OF LIGHT THROUGH EXCITER AND 
BARRIER FILTERS 


Filter 
Foot 

Exciter Barrier Candles 
5850 None 19 
5850 58 15 
5850 SB-50 5 

47 None 24 

47 58 20 
SE-40 None 0.85 
SE-40 SB-50 0.31 
None None 500 


in the retinal vessels through a coated 
Goldmann contact lens. An assistant 
rotated various filters into place during 
observation of each patient. 


RESULTS 


The amount of light recorded in foot 
candles for each exciting filter alone and 
combined with a commonly used barrier 
filter is shown in the Table. The amount 
of measured light is inversely proportion- 
al to the effectiveness of the filter combi- 
nation. Clearly, the combination of the 
SE-40 exciting filter and SB-50 barrier 
filter is the most effective of those tested 
for use in a slit lamp (Fig. 2). 


250 500 


5§ 10 15 20 25 


EXCITER BARRIER 5S 1 
47 





LIGHT IN FOOT CANDLES 


Fig. 2 (Chambers). Transmission of light through 
exciter and barrier filters. The amount of light 
recorded is inversely proportional to filter effective- 
ness. 
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Three observers independently rated 
the effectiveness of the SE-40 and SB-50 
filter combination to be superior. The 
argon laser aiming beam was easily seen 
through the barrier filters. 


DISCUSSION 


Visualization of fluorescein through a 
slit lamp is enhanced by selection of 
exciting and barrier filters. Incorporation 
of filters into the slit lamp allows easy 
localization and observation of subretinal 
new vessels,‘ leaking sites in central 
serous choroidopathy,? and vascular 
changes in diabetic retinopathy’ during 
photocoagulation. 

The aiming beam of the argon laser 
remains visible through the SB-50 filter 
and direct photocoagulation of leaking 
sites is much easier than photocoagula- 
tion from enlarged angiograms. External 
fluorescein applied to the cornea is bet- 
ter visualized with a barrier filter than 
without. 

The exciting filter proved to be more 
important than expected in visualizing 
fluorescein. Use of the SE-40 filter alone 
without a barrier filter allows visualiza- 
tion of retinal vessels just as well as the 
less effective exciter barrier combina- 
tions. The SE-40 and SB-50 combination 
gave such clarity of the observed retinal 
vessels that they were preferred by each 
observer. 


SUMMARY 


We constructed an optical bench 
model of the American Optical slit lamp 
to test effectiveness of several filters to 
enhance visualization of fluorescein. The 
filters varied considerably in light trans- 
mission. This variability of light transmis- 
sion correlated well with the application 
of the filters in clinical practice. 
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VIEWING FLUORESCEIN FILMS 
WHILE PERFORMING LASER 
TREATMENT 


MARVIN F. KRAUSHAR, M.D. 


New York, New York 


While performing laser retinal photo- 
coagulation for macular disease it is 
helpful to refer to a selected frame from 
the fluorescein study as a guide for 
accurate placement of the laser treat- 
ment. This is often accomplished by 
projecting a 35-mm slide on a screen. A 
large room is necessary to allow adequate 
magnification of the image, which is 
usually projected at a significant distance 
from the operator. 

I devised an alternate method using a 
commercial desk top viewer (Fig. 1). The 
entire film strip (negative) or contact 
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Figure (Kraushar). Desk top viewer showing a 
frame (positive) from the fluorescein study. 


sheet (if transparent) can be placed on 
the tray and the operator can scan and 
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select any desired frame or frames for 
viewing. The apparatus can be located on 
top of the laser with the viewing screen 
within arm’s length. Most viewers pro- 
duce a bright image approximately 9 
inches in diameter with excellent resolu- 
tion. This avoids both the need for a large 
room and the necessity of mounting film 
in frames for use in a slide projector. 


SUMMARY 


I devised a method for viewing the 
fluorescein study while performing laser 
treatment for macular disease that uses a 
commercial desk-top viewer located on 
the top of the laser. 
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CHROMOSOMES, EMBRYONAL 
TUMORS, AND BIRTH DEFECTS 


High resolution chromosome analysis 
has dramatically changed the impact of 
cytogenetics on each of the clinical disci- 
plines, and nowhere is this more true 
than for ophthalmology, especially when 
the focus is on congenital anomalies and 
embryonal tumors. Gram for gram the 
eye probably has more specified func- 
tions and components than any other 
body part. Thus, a subtle or singular 
defect may be recognized which requires 
. Sophisticated technology for demonstra- 
tion of an otherwise inapparent cause. 
My own experience has been convincing 
that anatomic defects of the eye in an 
infant, when no other anomalies of func- 
tional defects may be apparent, can be a 
potent indicator of a chromosome aberra- 
tion. In this context the purposes of this 
editorial are to encourage even closer, 
earlier collaborations between ophthal- 
mologists and cytogeneticists and to com- 
ment on possible pathogenetic relation- 
ships between two specific chromosome 
aberrations and the embryonal tumors 
that apparently result from them. The 


immediate consequence of the collabora- 
tion is improved care for the patient and 
his family; the long-range consequences 
are the potential for unique insights into 
karyotype-phenotype correlations in gen- 
eral and the pathogenesis of embryonal 
tumors in particular. 

Retinoblastoma caused by deletion of 
chromosome 13,! and the aniridia-Wilms 
tumor association caused by deletion of 
chromosome 11's short arm,” have pro- 
vided uniquely compelling circumstanc- 
es for exploring the causal relationships 
between the genetic changes and resul- 
tant aberrations in tissue organization 
and cell growth. Cytogenetics has effec- 
tively passed the “show and tell’’stage of 
its development when we merely juxta- 
posed clinical findings on the one hand 
and rather crude cytogenetic findings on 
the other, with conclusions about causal 
relationships and mechanisms left to 
extraordinary imaginations. Using high- 
resolution banding analysis of prophase 
chromosomes it is now possible to recog- 
nize the presence, loss, or gain of 1,200 or 
more very small segments of the chromo- 
some complement.‘ Moreover, the tech- 
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nology required for maximum chromo- 
some resolution is straightforward and 
readily accessible. These factors underlie 
the progressive merging of interests 
common to ophthalmology, birth de- 
fects, oncology, and cytogenetics. Clos- 
er, more widespread collaborations will 
lead to more precise investigations into 
pathogenetic sequences and enhanced 
health care in terms of individualized 
therapies, accurate prognostications, and 
accurate genetic counseling. 

The key to further progress, however, 
is the timely availability of blood and 
tumor samples from all patients with 
retinoblastomas, Wilms tumors, and 
aniridia. From a clinical vantage point, 
the demonstration of a constitutional 
defect in blood lymphocytes would then 
require chromosomal evaluation of fami- 
ly members and determine prognosis in 
terms of associated anomalies. A chromo- 
some aberration in the tumor alone 
would strongly argue against a Mendeli- 
an mutation as the tumors cause. The 
absence of a chromosome aberration in 
lymphocytes or tumor would suggest 
such a mutation as a possible primary 
cause. 

On a more basic investigative level, 
the article by Nichols and associates in 
this issue of THE JOURNAL emphasizes 
the types of cytogenetic approaches that 
can be applied for sorting out specific 
genetic alterations that could account 
for retinoblastoma, the aniridia-Wilms 
tumor association and similar problems. 
Two types of chromosomal aberrations 
have been associated with retinoblast- 
oma: sex chromosome aneuploidy (XXX 
or XXY), with and without trisomy 21, 
and, more commonly, deletion of chrom- 
osome 13's long arm, characteristically 
involving the ql4 band [del(13q14)].’ 
In all previous cases involving chromo- 
some 13, the critical segment (13q14) 
appears to have been literally lost from 
the genome, and physical stigmata other 
than retinoblastoma are readily appar- 
ent, although sometimes subtly.’ Nichols 
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and associates suggest that functional, 
not literal, deletion of 13q14 accounts for 
their patient's retinoblastoma: By virtue 
of “spreading” of the heterochromatini- 
zation from Xp to the translocated, con- 
tiguous 13q functional loss of 13q14's 
genetic activity is proposed. My major 
concern with this hypothesis is lack of an 
unequivocal change in the R-banding of 
the translocated 13q segment to the 
heterochromatic pattern when its at- 
tached X-chromatin has the late-labeling 
pattern. An alternative explanation, sec- 
ondary interstitial deletion of 13q14 in 
the translocated segment, has been sug- 
gested® and discounted. Another possi- 
bility is change in either chromosome 
13s ql4 band in the tumor itself and 
nowhere else. 

Another embryonal tumor, nephro- 
blastoma or Wilms tumor, has also been 
associated with a chromosomal deletion, 
this time of chromosome 11's short arm 
band 13 [that is, del(11p13)].*° Moreover, 
del(11p13) with Wilms tumor is always 
associated with aniridia, although it is not 
true that all instances of the aniridia- 
Wilms tumor have del(11p).' Additional- 
ly several instances of aniridia with 
del(11p13) are known without Wilms 
tumor, including one of a pair of mono- 
zygous twins whose co-twin has the 
tumor.® 

The progressively smaller sizes of mi-. 
croscopically apparent del(13q14)? and 
del(11p13),* plus the functional loss of 
genetic activity purported by Nichols 
and associates and our knowledge of the 
aniridia-Wilms tumor association with- 
out an apparent del(11p13) add up to 
suggest the use of closely linked genes to 
indicate loss of the critical chromosomal 
segment. For example, the esterase-D 
locus, assigned to 13q14, may be used to 
corroborate or even primarily indicate 
loss of that band or a portion thereof.’ To 
this end Nichols and associates might 
have used decreases in esterase-D activi- 
ty in native or cloned populations of their 
patient’s cells to substantiate functional 
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loss of genetic activity of, or within, 
13q14. The prospect of using a similar 
type of marker for del(11p13) would be 
especially useful in aniridia patients at 
risk for evolving into patients with 
aniridia-Wilms tumor association. Of the 
potentially useful 11p markers none will 
suffice, however; lactic dehydrogenase-A 
and acid phosphatase-2 are too distant on 
llp12 and the 1lp-assigned non-alpha 
globin loci, characterized by DNA re- 
striction enzyme techniques, were intact 
in a boy whose del(11p) was essentially 
limited to 11p13."* 

The case of Nichols and associates 
notwithstanding, most of the deletions of 
13q14 associated with retinoblastoma 
and virtually all of the deletions of 11p13 
associated with aniridia or the aniridia- 
Wilms tumor association have been 
interstitial, as opposed to being part of a 
reciprocal exchange.*” This could mean, 
among other things, that interstitial dele- 
tions have special significance for embry- 
onal tumor causation or that they merely 
entail small segments allowing survival 
into childhood with sufficient time for 
the tumor to become manifest, whereas 
large deletions would be fatal (for exam- 
ple, in utero) before the tumor becomes 
obvious. In any event, high resolution 
prophase analysis by experienced per- 
sonnel must be used in the cytogenetic 
evaluation of these patients. I wish to 
re-emphasize the notion of the haplicon, 
a chromosomal segment, which when 
present singly leads to specified prob- 
lems.’ There is the aniridia-Wilms tumor 
association haplicon within 11p13 and 
the retinoblastoma haplicon within 
13q14. Although it is tempting, we can- 
not yet conclude that there is a retino- 
blastoma gene per se in 13q14. On the 
one hand, what we can say is that 13q14’s 
hemizygous presence characteristically 
leads to retinoblastoma. Whether the 
tumor results from a classical Mendelian 
gene mutation or another level of disrup- 
tion of chromosomal function remains to 
be shown. On the other hand, either 
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mechanism may not literally cause the 
tumor, but merely alters differentiation 
so that the target tissue is highly predis- 
posed, much like the Y-chromosome in 
45,X/46, XY or 46,XY gonadal dysgenesis 
predisposes to gonadal tumors. The Y- 
chromosome does not cause the tumor 
per se, it merely sets the stage by 
determining tissue differentiation. The 
presence of diffuse, but relatively specif- 
ic, ultrastructural aberrations in the 
non-tumorous portion of the retina of 
del(13q) patients with retinoblastoma is 
consistent with this tissue differentiation 
hypothesis." 

Vincent M. Riccardi 
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Orange Tears 
Editor: 

There have been numerous reports 
sent to the National Registry of Drug 
Induced Ocular Side Effects and one 
report in the nonophthalmic literature’ of 
colored tears secondary to the systemic 
use of rifampin, a new semi-synthetic 
antibiotic. The tears are usually orange in 
color but may be light pink or even red. 
There have also been reports of staining 
of contact lenses and the inability to wear 
lenses while taking this drug. It has been 
suggested that patients may need to 
discontinue contact lens wear while tak- 
ing rifampin.’ 

Apparently not all patients secrete this 
drug or a byproduct in their tears, but 
many do. Other ocular side effects occur 
in from 5 to 14% of the patients depend- 
ing on the frequency and dosage of this 
agent. These vary from hyperemia, a 
mild blepharoconjunctivitis, to a painful, 
severe exudative conjunctivitis. The lat- 
ter includes tender, markedly congested, 
palpebral and bulbar conjunctiva with 
thick, white secretions.” In general, the 
ocular side effects have been reversible 
when the drug has been discontinued. 

Patients taking this medication usually 
have tuberculosis or are possible carriers 
of Neisseria meningitis. The drug is used 
in England as a 1% topical ocular oint- 
ment for ocular chlamydia infections.’ 

F. T. FRAUNFELDER, M.D. 
Executive Director 

National Registry of Drug Induced 
Ocular Side Effects 

Portland, Oregon 
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BOOK REVIEWS 


The Proceedings of the XXIII Interna- 
tional Congress of Ophthalmology. 
Edited by Koichi Shimizu and Jendo A. 
Oostehuis. Amsterdam, Excerpta Med- 
ica, 1979. Hardcover, 1,970 pages, 
table of contents, subject index, author 
index, 649 black and white figures, 21 
color figures. $214.75 


The Proceedings of the XXIII Interna- 
tional Congress of Ophthalmology, held 
in Kyoto May 14-20, 1978, were distrib- 
uted to participants in September 1979. 
Additional volumes for libraries, sub- 
scribers, and review were distributed in 
late 1979. These books provide the same 
insight into the meetings as have the 
Proceedings since the first International 
Congress in Brussels in 1857. The Kyoto 
meeting and these proceedings with the 
editing by Koichi Shimizu of Japan and 
Jendo A. Oosterhuis of The Netherlands 
can only be described in superlatives. 
Five hundred fifty-nine papers were 
presented. All except the lectures on 
recent advances in ophthalmology are 
included and these will be published 
separately. 

The two main themes, “Immunology 
and immunopathology of the eye,” and 
“Retinal pigment epithelium,” are well 
done. The round table discussions on 
ocular toxocology, choroidal circulation, 
corneal diseases, optic neuropathies, pa- 
thology of the visual cells, vitreous sur- 
gery, and infection of the eye are timely 
and interesting. The symposia provided 
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by the International Organization against 
Glaucoma, the International Agency for 
the Prevention of Blindness, the Interna- 
tional Study Committee for Teaching and 
Postgraduate Education, and the reports 
of the Satellite Symposia are also includ- 
ed. The remaining 24 chapters, mainly 
in English with a scattering of French, 
deal with nearly every aspect of ophthal- 
mology. 

The volumes are extremely attractive 
and well prepared, in keeping with the 
general excellence of organization of the 
entire XXIII International Congress. As 
with previous volumes, they will become 
collectors’ items. 

FRANK W. NEWELL 


Ophthalmological Considerations in the 
Rehabilitation of the Blind. By Charles 
W. Hoehne, John G. Cull, and Richard 
E. Hardy. Springfield, Charles C 
Thomas, 1980. Hardcover, 313 pages, 
table of contents, preface, name index, 
subject index. $24.75 


This book is an outgrowth of a confer- 
ence held in 1974 in Houston, Texas. It is 
a compendium with contributions by 28 
experts in blind rehabilitation or ophthal- 
mology. Each chapter has been designed 
to give the reader as much information as 
„possible in a brief format. The text 
contains information which should be 
more helpful to the ophthalmologist than 
to the rehabilitation worker; however, 
both can make use of this information in 
designing programs and establishing pol- 
icies and philosophies. One would almost 
have to review each chapter individually 
in order to do justice to such a book, 
because each chapter is diverse though 
occasionally repetitive. 

Of the several excellent chapters, I 
particularly recommend Chapter 4 by 
Cross on recent advances in genetics. 
Chapter 15 by Rives is a succinct and 
realistic evaluation of what blind people 
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need, who the professionals are that can 
provide these needs, and how they 
should be provided. 

Chapter 18 by Bledsoe can help the 
ophthalmologist become more knowl- 
edgable in regard to the special courte- 
sies that make blindness easier. Chapter 
26 by Hart introduces a program spon- 
sored by the Research Foundation of 
Missouri, Inc. It is unfortunate the chap- 
ter does not have an update on its 
progress after six years. 

There are interesting statistics by sev- 
eral authors. The statistics about blind- 
ness, and those who are considered to fall 
within the definition of blindness, are 
tenuous and hard to substantiate. How- 
ever, these statistics do provide some 
guidelines. The figures suggest that the 
number of people who have severe visual 
impairment is probably much greater 
than usually assumed. There have been 
remarkable advances in certain areas 
since the inception of this book, hence 
many of the chapters are not completely 
current. This does not lessen their use- 
fulness, however, because in most in- 
stances they allude to the possibility of 
these advances. 

Certainly for information concerning 
the past, present, and a glimpse into the 
future of ophthalmology’s role in the 
rehabilitation of those with loss of vision, 
this book is an excellent guide. 

RICHARD E. HOOVER 


Optic Neuritis and its Differential Diag- 
nosis. By G. D. Perkin and F. Clifford 
Rose. New York, Oxford University 
Press, 1979. Hardcover, 292 pages, 
preface, table of contents, index, 92 
black and white figures. $60. 


This monograph is based on a series of 
172 patients examined at the Royal Eye 
Hospital, London, during the period 
1963 to 1969. The follow-up of any 
individual patient does not appear to 
have exceeded six years. 
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The book opens with an introduction 
containing anatomic, physiologic, and 
pathophysiologic information. The first 
chapter is a brief historical survey, fol- 
lowed by three chapters on methodology 
and epidemiology, symptoms and visual 
signs, respectively. Four chapters deal 
with differential diagnosis. Succeeding 
chapters cover cerebrospinal fluid in 
multiple sclerosis treatment, Uhthofl's 
syndrome, subsequent visual signs, prog- 
nosis for development of multiple sclero- 
sis, methods for detecting optic nerve 
demyelinization, and the relationship of 
optic neuritis to multiple sclerosis. 

In the discussion on the relationship 
between optic neuritis and multiple scle- 
rosis in Chapter 13, the authors attempt 
to delineate the criteria for identifying 
a demyelinizing process affecting the 
nerve. They properly point out that in 
many cases the diagnosis of optic neuritis 
is one of exclusion. They tend toward the 
definition of Nettleship that optic neuri- 
tis is “a failure of sight limited to one eye, 
often accompanied by neuralgic pain 
about the temple and orbit and by pain 
on moving the eye.” They express doubt 
that bilateral involvement within a short 
span of time should be included, or that 
retrobulbar neuritis, without edema of 
the optic disk should be equated with 
optic neuritis. 

The terms, “atrophy and pallor,” as 
applied to the appearance of the optic 
disks, are used interchangeably through- 
out the book. However, considerable 
degrees of pallor may remain after an 
attack of neuritis even with no demon- 
strable residual optic atrophy as deter- 
mined by sophisticated analysis of visual 
function. 

Many of the figures are poorly la- 
belled, lack titles, or have incomplete or 
absent legends, necessitating reference 
to the text to determine their signifi- 
cance. Nonetheless, the authors have ex- 
pended much time and effort in the 
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compilation of the data recorded in this 
text. 
ROBERT W. HELLENHORST 


Eduard Pernkopf Atlas of Topographical 
and Applied Human Anatomy, Volume 
1. Edited by Helmut Ferner. Translat- 
ed by Harry Monsen. Baltimore, Ur- 
ban and Schwartzenberg, Inc., 1980. 
Hardcover, 302 pages, preface, table of 
contents, index. 108 black and white 
figures and 231 full color figures. 


This is Volume 1 of a three-volume 
atlas. The second concerns the thorax, 
abdomen and extremities, and the third 
contains the index. This atlas beautifully 
illustrates the structures of the skull, 
brain, eye and orbit, and other major 
sections of the face, the perinasal sinus- 
es, oral cavity, ear, neck, pharynx, and 
larynx. The section on the skull is well 
done. It provides valuable correlations 
between roentgenograms of the skull 
and their anatomic landmarks. Addition- 
ally there are arteriograms of the exter- 
nal carotid artery and its branches and 
internal carotid angiograms, vertebral 
angiography, phlebograms, and pneu- 
moencephalograms. Many of the plates 
are exquisitely diagrammed and labeled 
and are a joy to study. 

Unfortunately, not all of the plates 
dealing with the eye are accurate. One 
plate shows the inferior oblique muscle 
inserting superior to the equator. In 
another the superior oblique muscle 
appears to be inserting on the nasal side 
of the superior rectus muscle. An illus- 
tration of the lymph channels of the head 
shows tractus lymphaticus orbitalis, with 
anterior as well as posterior orbital 
lymph drainage. These, however, are 
but minor points, and they do not sub- 
tract from the overall value of the atlas 
with its fine correlation of radiology and 
anatomy. 

FRANK W. NEWELL 


ABSTRACT DEPARTMENT 


EDITED BY DAVID SHOCH, M.D. 


American Journal of 
Roentgenology 


CT OF ORBITAL INFECTION AND ITS 
CEREBRAL COMPLICATIONS. Zimmer- 
man, R. A., and Bilaniuk, L. T. (Dept. 
Radiol., Hosp. Univ. Pennsylvania, 
Philadelphia, Pa.). Am. J. Roentgenol. 
134:45, 1980. 


A group of 18 patients with orbital infection 
was examined with computed tomography. The 
most common cause of orbital cellulitis was 
sinusitis and the second most common cause 
was trauma. The CT-scan proved to be a very 
informative method of evaluating orbital infec- 
tions. It was capable of demonstrating the 
presence, location, and extent of subperiosteal 
abscesses, intraorbital foreign bodies and intra- 
conic scarring as well as the cerebral complica- 
tions of cerebritis, brain abscess, and epidural 
infection. (9 figures, 1 table, 15 references) 
—David Shoch 


Annals of Neurology 


CEREBELLAR CONTROL OF OCULAR 
GAZE STABILITY. Zee, D. S., Leigh, R. 
J., and Mathieu-Millaire, F. (Dept. 
Neurol. and Ophthalmol. , Johns Hop- 
kins Univ. School of Med., Baltimore, 
Md.). Ann. Neurol. 7:37, 1980. 


The ability to hold an eccentric position of 
gaze has been attributed to a brainstem net- 
work termed the ocular motor neural integra- 
tor. For this integrator to function properly, an 
intact cerebellum is necessary. This report 
describes a patient with cerebellar dysfunction 
who showed an unusual form of nystagmus: 
each slow phase had a waveform of increasing 
velocity. This contrasts with gaze paretic nys- 
tagmus, the more typical manifestation of cere- 
bellar disorder, in which each slow phase has a 
waveform of decreasing velocity. Based on 
these observations and results from basic re- 
search, the authors propose that (1) the cerebel- 
lum controls neural integration in the brain- 
stem by a positive feedback loop, and (2) 
pathological alterations in the strength of trans- 
mission (or gain) through the feedback loop 
cause the eyes to drift off target, with either an 
exponentially increasing (gain too high) or 


decreasing (gain too low) velocity. (2 figures, 17 
references)—Authors abstract 


Archives of Ophthalmology 


THE MODE OF PROGRESSIVE DISC 
CUPPING IN OCULAR HYPERTENSION 
AND GLAUCOMA. Pederson, J. E., and 
Anderson, D. R. (Dept. Ophthalmol., 
Bascom Palmer Eye Inst., Univ. 
Miami, Miami, Fla.). Arch. Ophthal- 
mol. 98:490, 1980. 


Serial disk photographs of 259 patients with 
elevated intraocular pressures were studied 
retrospectively up to 15 years. Twenty-nine 
eyes showed progressive enlargement of the 
optic cup. Early vertical extension of the cup 
occurred in five eyes and horizontal extension 
in one. In 23 eyes, a generalized expansion of 
the cup (retaining its round appearance) was 
the first change observed, typically preceding 
visual field loss by several years. Thus, serial 
disk photographs are necessary for the earliest 
detection of optic nerve damage in ocular 
hypertension. Of 18 eyes with normal visual 
fields at the time progression of cupping was 
first noted, typical glaucomatous field loss 
developed in 50% during a follow-up of one to 
six years (average, two years). Therefore, treat- 
ment is indicated for eyes exhibiting progres- 
sive disc cupping, even in the absence of visual 


field defects. (9 figures, 2 tables, 34 
references)—Authors abstract 
ISCHEMIC OPTIC NEUROPATHY IN 


CHRONIC PAPILLEDEMA. Green, G. J., 


Lessell, S., and Loewenstein, J. I. 
(Depts. Ophthalmol. and Neurol., Bos- 


ton Univ. School Med., Boston, 
Mass.). Arch. Ophthalmol. 98:502, 
1980. 


The authors evaluated the condition of a 
patient with chronic papilledema due to pseu- 
dotumor cerebri in whom a permanent, monoc- 
ular, inferior, altitudinal, visual field defect 
suddenly developed. Clinical and fluorescein 
angiographic findings indicated that the loss of 
visual field was due to ischemic optic neuropa- 
thy. Ischemic optic neuropathy might occur in 
papilledema if the tissue pressure in the optic 


755 


756 


disk becomes sufficiently elevated to occlude 
the pressure-sensitive prelaminar arterioles. 
(4 figures, 13 references)—Authors’ abstract 


Biological Psychiatry 
SMOOTH PURSUIT EYE MOVEMENTS AND 
ATTENTION IN PSYCHIATRIC PATIENTS. 
Pivik, R. T. (Dept. Psychiatry, Faculty 
of Health Sci. and School of Psych., 
Univ. Ottawa, Ottawa, Ontario). Biol. 
Psychiatry 14:859, 1979. 


Three groups of patients were studied for 
their ability to pursue a moving target. There 
were approximately 20 patients in each group. 
One group acted as a control, the second group 
was out-patients being treated for psychiatric 
disorders and a third group was in-patients who 
had more severe psychiatric difficulties, The 
latter two groups were receiving similar drugs 
while the control group received no drugs at 
all. The study shows that the out-patient group 
and the controls did much better on eye- 
tracking of a moving target than did in-patients. 
Drug use is not a factor since the last two 
groups had used the same drugs and it is 
concluded that patients with psychiatric diffi- 
culties sufficient to warrant hospitalization are 
much more easily distracted from assigned 
tasks than either normals or out-patients and 
that in addition there appears to be a process of 
information overload which prevents the more 
severely disturbed patient from pursuing an 
assigned task. (7 figures, 5 tables, 30 
references)—David Shoch 


Canadian Journal of 
Ophthalmology 


RENEWAL OF ROD OUTER SEGMENTS 
FOLLOWING LIGHT-INDUCED DAMAGE 
OF THE RETINA. Wyse, J. P. H. (Lions 
Sight Ctr., Div. Morpho. Sci., Univ. 
Calgary, Calgary). Can. J. Ophthalmol. 
15:15, 1980. 


Fluorescent lighting was used to induce 
severe but reversible damage of the rod outer 
segments of the retinas of albino rats. The 
animals were then kept in continuous darkness 
for up to 12 days. Pairs of animals were killed 
after one, three, five, seven, nine and 12 days 
of continuous darkness. Light microscopic ex- 
amination of the retinas demonstrated a sharp 
demarcation between the light-damaged distal 
ends of the rod outer segments and the newly 
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formed proximal ends. Measurement of the 
proximal ends demonstrated proximodistal re- 
newal of the rod outer segments during the first 
nine days of continuous darkness. Parametric 
statistical analysis of the data revealed that the 
renewal occurred linearly, at an average rate of 
2.66 micrometers per day, which is similar to 
the rate of renewal of the rod outer segments in 
the undamaged retina of the rat. (7 figures, 1 
table, 18 references)—Author’s abstract 


SIALIDOSIS: THE CHERRY-RED SPOT — 
MYOCLONUS SYNDROME. Kirkham, T. 
H., Coupland, S. G., and Guitton, D. 
(Depts. Neurol., Neurosurg., and 
Ophthalmol., McGill Univ., Montre- 
al). Can. J. Ophthalmol. 15:35, 1980. 


The sialidoses are a group of storage disor- 
ders of autosomal recessive inheritance in 
which there is a deficiency of lysosomal neur- 
aminidase (sialidase) activity and associated 
sialyloligosacchariduria. Patients with one type 
of sialidosis may present initially to the ophthal- 
mologist because of a cherry-red spot at the 
macula. In most of these patients progressive 
neurologic deficits ultimately develop; myoclo- 
nus is a prominent feature. A patient with the 
so-called cherry-red spot—myoclonus syn- 
drome is described who had a marked deficit of 
the ocular smooth pursuit system, with conse- 
quent nystagmus. His visual system was normal 
clinically and electrophysiologically despite the 
obvious storage in the retinal ganglion cells. 
(5 figures, 21 references) —Authors’ abstract 


Clinical Genetics 


RETINAL MANIFESTATIONS IN FAMILIAL 
JUVENILE NEPHRONOPHTHISIS. Godel, 
V., Iaina, A., Nemet, P., and Lazar, ` 
M. (Dept. Ophthalmol., Ichilov Hosp., 
and Dept. Nephrology, Sheba Med. 
Ctr., Tel Aviv Univ. Med. School, 
Israel). Clin. Genet. 16:277, 1979. 


Juvenile nephronophthisis and medullary 
cystic disease are complex renal conditions 
resulting in early renal failure due to glomeru- 
lar hyalinization and atrophy of the distal 
tubules. One of the most frequent extrarenal 
manifestations in this disorder is retinitis 
pigmentosa-like retinal degeneration. This 
paper describes three families with this renal 
problem. The extrarenal manifestations include 
congenital Leber amaurosis, retinitis pigmento- 
sa and sector retinitis pigmentosa. This variabil- 
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ity in the retinal findings is explained by the 
presence of a pleiotrophic gene with variable 
expressivity. (3 figures, 15 references) —David 
Shoch 


Journal of the Royal Society 
of Medicine 


NEW TECHNIQUES IN DIAGNOSIS OF EYE 
MUSCLE PALSIES. Huber, A. (Univ. 
Eye Clin., Zurich, Switzerland). J. 
Royal Soc. Med. 73:115, 1980. 


Two electrical types of testing have aided 
greatly in the diagnosis of eye muscle palsies. 
The first of these is electromyography which 
facilitates differentiation between myopathies, 
myasthenias, neurogenic palsies and supranu- 
clear motility disorders. This differentiation is 
based on the different appearances of the 
electromyograms at the different levels of 
involvement. A second valuable aid is oculo- 
graphy which measures the saccadic velocity on 
one hand and the acceleration on the other. 
Oculographic measurement of saccadic move- 
ment gives a valuable indication of the severity 
of eye muscle palsy and if repeated can give 
some indication of the degree of recovery. The 
combination of electromyography and oculo- 
graphy permits the innervational pattern of eye 
muscles to be correlated with certain types of 
eye movements under normal and pathological 
conditions. (9 figures, 6 references) —David 


Shoch 


Lancet 


THE EYE AS A SANCTUARY IN ACUTE 
LYMPHOBLASTIC LEUKEMIA. Ninane, 
J., Taylor, D., and Day, S. (Depts. 
Haematol., and Ophthalmol., Hosp. 
for Sick Children, London). Lancet 
1:452, 1980. 


Leukemic infiltration of the anterior chamber 
of the eye was the only sign of relapse in two 
children with acute lymphoblastic leukemia 
who had been off treatment for two and four 
months. Leukemic infiltration of the eye is rare 
and usually occurs with simultaneous central 
nervous system relapse. However, the two 
patients reported here never had any evidence 
of central nervous system involvement and 
their prophylactic irradiation included the pos- 
terior pole of the eyes. An alternative explana- 
tion is that the leukemic cells were present in 
the iris at the onset of the disease when blast 
cells were detectable in the blood and that 
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they were suppressed but not eradicated by 
chemotherapy. The authors conclude that the 
anterior segment of the eye may be a sanctuary 
site in patients with acute lymphoblastic leuke- 
mia. The response to radiotherapy is dramatic 
but this local treatment must be coupled with 
systemic chemotherapy. (1 figure, 1 table, 11 
references) —David Shoch 


Medical Journal of Australia 


RETINAL MIGRAINE AND THE PILL. 
Byrne, E. (Royal Adelaide Hosp., Ade- 
laide, S. A.). Med. J. Aust. 2:659, 
1979. 


After an uneventful pregnancy a young 
woman began taking a contraceptive pill. Soon 
afterward she developed paroxysmal, throbbing 
bifrontal headaches accompanied by nausea. In 
addition, she complained of photopsia and 
fortification spectra, with attacks affecting both 
half-fields on different occasions. Isolated dis- 
crete episodes of amaurosis affecting either eye 
developed at about the same time. An average 
of two attacks occurred each day. Over a period 
of three years she had several hundred attacks 
of transient amaurosis. At this time the pill was 
stopped and her headaches and visual symp- 
toms ceased although she had one further epi- 
sode of amaurosis of the left eye six months 
later. The significance of these findings is that 
on occasion the migrainous symptoms may 
herald a cerebral infarction. (12 references) 


—David Shoch 


VISUAL LOSS CAUSED BY CORNEAL 
CRYSTALS IN MYELOMA. Firkin, F. C., 
Lee, N., Ramsay, R., and Robertson, 
I. (Univ. Dept. Med. and Haematolo- 
gy, St. Vincents Hosp., and Corneal 
Diseases Unit, Royal Victorian Eye and 
Ear Hosp., Melbourne, Australia). 
Med. J. Aust. 2:677, 1979. 


Recognition of needle-like crystals in the 
cornea of a patient with deteriorating visual 
acuity initiated laboratory studies which dem- 
onstrated underlying multiple myeloma. Crys- 
tal deposition in the cornea occurs only rarely 
in multiple myeloma, and evidently reflects an 
unusual tendency for certain paraproteins to 
form numerous small aggregates which are 
deposited particularly within, and between, 
corneal epithelial cells. Treatment with chemo- 
therapy, plus repeated plasma exchange with a 
normal plasma protein product resulted in 
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significant depletion of crystals, and improve- 
ment in visual acuity over a period of three 
weeks. Accelerated clearance of paraprotein by 
plasmapheresis appeared to contribute materi- 
ally to the rapidity of recovery, since recovery 
was considerably faster than in reported cases 
where treatment was with chemotherapy alone. 
(2 figures, 6 references) —Authors’ abstract 


Ophthalmologica 


TRABECULECTOMY WITH SCLERAL WICK: 
TECHNIQUE AND EARLY RESULTS. 
Kottow, M. H. (Charlottenklinik ftir 
Augenkranke, Stuttgart). Ophthalmo- 
logica 179:99, 1979. 


A variation to standard trabeculectomy is 
described, whereby the trabecular tissue flap is 
not completely excised, but dissected free, 
hinged at its nasal end and sutured diagonally 
across the scleral bed, to act as a wedge 
between the scleral flap and its bed, in an 
attempt to decrease the tendency of the sclera 
to scar into a watertight barrier. In addition, it 
is suggested that the trabecular flap acts as a 
wick that aids in the filtration of the aqueous 
humour. 

The technique has been used in 24 eyes with 
good to excellent, short-term, post-operative 
intraocular tension control in all but two pa- 
tients. Mild complications like transient flat 
anterior chamber or blood cells in the aqueous 
occur at rates comparable to other filtering 
procedures. (1 figure, 1 table, 13 references) 
—Author’s abstract 


Ophthalmology 


RETINOPATHY IN JUVENILE-ONSET 
DIABETES OF SHORT DURATION. Frank, 
R. N., Hoffman, W. H., Podgor, M. J., 
Joondeph, H. C., Lewis, R. A., Mar- 
gherio, R. R., Nachazel, D. P., Weiss, 
H., Christopherson, K. W., and Cro- 
nin, M. A. (Kresge Eye Inst., Wayne 
State Univ., Detroit, Mich.). Ophthal- 
mol. 87:1, 1980. 

To study objectively the epidemiology of 
retinopathy in juvenile-onset diabetes, the 
authors performed fundus photography and 
fluorescein angiography, using the Diabetic 
Retinopathy Study protocol, on 122 juvenile 
diabetics and 65 demographically similar non- 
diabetic subjects as the control group. Photo- 
graphs and angiograms were masked as to 
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subjects’ identities and evaluated independent- 
ly by five retinal subspecialists. There was no 
retinopathy in control subjects. In diabetics, 
prevalence of retinopathy increased with the 
duration of disease, being 0% after zero to four 
years, 27% for five to nine years, and 71% for 
more than ten years. Retinopathy also in- 
creased in prevalence with age with a sharp rise 
after age 15. There is indication that age and 
duration act independently. (6 tables, 16 refer- 
ences) —Authors’ abstract 


INTRAOCULAR HEMORRHAGE FROM 
VASCULARIZATION OF THE CATARACT 
INCISION. Watzke, R. C. (Dept. Oph- 
thalmol., Univ. Iowa, Iowa City, Iowa). 
Ophthalmol. 87:19, 1980. 


In a survey of 58 aphakic eyes examined five 
to ten years after surgery, 12% had episcleral 
vessels in the inner aspect of the cataract 
incision and almost half of these eyes showed 
evidence of mild intraocular hemorrhage. Anal- 
ysis of these and 33 other eyes indicates that 
argon laser treatment is only temporarily effec- 
tive in preventing intraocular hemorrhage. 
Limbal cryotherapy is effective in a one- to 
four-year follow-up. While these vessels are a 
common cause of transient intraocular hemor- 
rhage in aphakic eyes, serious sequelae are rare 
and treatment is usually unnecessary. (1 figure, 
5 references) —Author’s abstract 


THE ROLE OF GONIO-PHOTOCOAGULA- 
TION IN NEOVASCULARIZATION OF THE 
ANTERIOR CHAMBER ANGLE. 
Simmons, R. J., Deppermann, S. R., 
and Dueker, D. K. (Glaucoma Consul- 
tation Ser., Massachusetts Eye and Ear 
Infirm., Boston, Mass.). Ophthalmol. 
87:79, 1980. 

Gonio-photocoagulation appears to be of 


benefit in selected cases of progressive neovas- 
cularization of the anterior chamber angle. It is 


of most use when applied early before perma- ' 


nent complications have ensued. In most cases 
it should be combined with panretinal photoco- 
agulation although this may be done as a 
separate procedure. The authors recommend 
that panretinal photocoagulation be done in 
patients with progressive anterior segment 
neovascularization and gonio-photocoagulation 
be used for those who are developing neovascu- 
lar glaucoma or for those who have already had 
panretinal photocoagulation and still have evi- 
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dence of neovascularization. They further sug- 
gest that gonio-photocoagulation might be ap- 
propriate prior to cataract removal in eyes with 
neovascularization and as preparation for glau- 
coma surgery in this same type of eye. 
(3 references) —David Shoch 


AUTOSOMAL DOMINANT KEARNS-SAYRE 
SYNDROME. Leveille, A. S., and New- 
ell, F. W. (Dept. Ophthalmol., Univ. 
Chicago, Chicago, Ill.). Ophthalmol. 
87:99, 1980. 


External ophthalmoplegia, retinal pigmen- 
tary degeneration, and heart block constitute 
the Kearns-Sayre syndrome. Skeletal muscle 
weakness, deafness, ataxia and endocrine dis- 
turbances also may occur. Of 15 members in 
two generations of a family with autosomal 
dominant Kearns-Sayre syndrome, seven 
showed external ophthalmoplegia, six had elec- 
trocardiographic abnormalities, six had limb 
weakness and six were normal. A deltoid 
muscle biopsy specimen from one patient 
contained typical “ragged-red fibers,” abnormal 
lipid accumulation, and mitochrondria in- 
creased in size and number, containing inclu- 
sions. The study demonstrated: (1) the marked 
variability in genetic expression; (2) the need to 
examine family members to discover asympto- 
matic patients and to establish an otherwise 
unrecognized hereditary pattern; and (3) the 
absence of specific and consistent biochemical 
abnormalities. (5 figures, 4 tables, 32 referenc- 
es) —Authors’ abstract 


TREATMENT OF OCULAR TOXOPLASMO- 
SIS WITH CLINDAMYCIN AND SULFA- 
DIAZINE. Tabbara, K. F., and O’Con- 
nor, G. R. (Dept. Ophthalmol., and 
Francis I. Proctor Foundation, Univ. 
California, San Francisco, Calif.). Oph- 
thalmol. 87:129, 1980. 


Seventeen patients with active toxoplasmic 
retinochoroiditis were treated for four weeks, 
seven with clindamycin alone and ten with a 
combination of clindamycin and sulfadiazine. 
The follow-up period ranged from six months to 
four years. Results of the Sabin-Feldman dye 
test were positive in all patients. Five of the 
seven patients treated with clindamycin alone 
showed improvement two weeks after treat- 
ment was begun, while eight of the ten patients 
treated with combined clindamycin and sulfadi- 
azine showed both subjective and objective 
improvement within ten days and signs of 
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healing within three weeks. Since clindamycin 
and sulfadiazine operate on unrelated metabol- 
ic pathways of Toxoplasma, they may act syner- 
gistically. A regimen consisting of this combina- 
tion may be appropriate for the treatment of 
ocular toxoplasmosis. (1 table, 12 references) 
—Authors’ abstract 


ANTIMETABOLITE DRUG THERAPY IN 
HERPES SIMPLEX. Kaufman, H. E. 
(Lions Eye Research Lab., LSU Eye 
Ctr., LSU Medical Ctr., New Orleans, 
La.). Ophthalmol. 87:135, 1980. 


Idoxuridine and adenine arabinoside are less 
than ideal drugs for the treatment of herpes 
because of toxicity, only partial efficacy with 
initial dendritic ulcers, and insufficient antiviral 
activity to prevent occasional epithelial break- 
through. Trifluorothymidine soon to be re- 
leased by the FDA for general use, appears to 
be more effective, curing 97% of ulcers in two 
weeks, and healing large ameboid ulcers more 
rapidly. Acycloguanosine, in combination with 
adenine arabinoside virtually eliminates stro- 
mal disease in rabbit eyes. A major advantage of 
this drug is its apparent lack of systemic toxicity 
due to its ability to interfere with the replica- 
tion of virus-infected cells while not harming 
normal cells. Acycloguanosine should be availa- 
ble as an orally active, highly effective antiviral 
agent that can be given on an out-patient basis to 
treat deep infections. A new approach to the 
prevention of herpes recurrence involves the 
recognition that some isolates of herpes are 
mild or avirulent. Initial infection with aviru- 
lent virus may protect against virulent infection 
and yet may not cause disease. If such differ- 
ences in virulence can be correlated with 
biochemical differences among the strains, 
prevention and treatment of herpes may be 
possible through manipulation of these meta- 
bolic pathways or immunization with avirulent 
virus. (2 figures, 1 table, 35 references) — 
Author's abstract 


Survey of Ophthalmology 


RAEDERS SYNDROME: A CLINICAL RE- 
VIEW. Grimson, B. S., and Thompson, 
H. S. (Dept. Ophthalmol., Univ. 
North Carolina School of Med., Chapel 
Hill, N. C.) Surv. Ophthalmol. 24:199, 
1980. 

Raeders syndrome or the paratrigeminal 


syndrome is usually defined as a Horner's 
syndrome plus periorbital pain. The authors 
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review the findings in 41 patients and divide 
the syndrome into three subgroups. Group one 
includes patients with either multiple parasellar 
cranial nerve involvement (cranial nerves III, 
IV, V and VI) or involvement of the second and 
third or all three divisions of the trigeminal 
nerve. Group two includes patients with perior- 
bital pain but also a typical history for cluster 
headaches and group three consists of patients 
with the same pain history not typical for a 
cluster headache but who may also have in- 
volvement of the first division of the trigeminal 
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nerve only. The first group requires full neuro- 
radiological investigations to rule out parasellar 
mass lesions such as tumors or aneurysms but 
the latter two groups have a benign prognosis 
and do not require immediate neuroradiolog- 
ical investigation. However, these latter two 
groups must be watched for the development of 
other nerve palsies which might suggest an 
abnormality involving or adjacent to the extrac- 
ranial or intracranial course of the internal 
carotid artery. (4 figures, 5 tables, 64 references) 
— David Shoch 


NEWS ITEMS 


EDITED BY THOMAS CHALKLEY, M.D. 


Send News Items double-spaced to News Editor, American Journal of Ophthalmology, Tribune Tower, 
Suite 1415, 435 N. Michigan Avenue, Chicago, Illinois 60611 


For adequate publicity, notices of postgraduate courses, meetings, and lectures 
must be received at least three months before the date of occurrence. 


CORNELL UNIVERSITY MEDICAL 
COLLEGE: EIGHTH ANNUAL 
COURSE: ULTRASONIC 
TOMOGRAPHY OF THE EYE AND 
ORBIT 

The Eighth Annual Course, “Ultrasonic Tomogra- 
phy of the Eye and Orbit” will be held June 26-28, 
1980, at Cornell University Medical College, New 
York, New York. Registration fee is $300 and $150 for 
residents, fellows and technicians. For further infor- 
mation, write Ms. Mary E. Smith, Course Coor- 
dianator, Dept. of Ophthalmology, New York 


Hospital-Cornell Medical Center, 525 E. 68th St., 
New York, NY 10021. 


UNIVERSITY OF WASHINGTON: 
ALUMNI-RESIDENT Day 

The University of Washington Ophthalmology 
Alumni-Resident Day will be held in June 7, 1980 in 
Seattle. For further information, write Richard P. 


Mills, M.D., Dept. of Ophthalmology, University of 
Washington, Seattle, WA 98195. 


NATIONAL EYE INSTITUTE AND 
DARTMOUTH- HITCHCOCK 
MEDICAL CENTER: CLINICAL 
VISION RESEARCH: 
EPIDEMIOLOGIC AND 
BIOSTATISTICAL APPROACHES 

The National Eye Institute and the Dartmouth- 
Hitchcock Medical Center will hold a course, “Clini- 
cal vision research: Epidemiologic and biostatistical 
approaches,” June 23-24, 1980, For further informa- 
tion, write Ms. Catherin M. Beinhauer, Office of 


Continuing Medical Education, Dartmouth- 
Hitchcock Medical Center, Hanover, NH 03755. 


ROCHESTER EYE INSTITUTE AND 
DEPARTMENT OF 
OPHTHALMOLOGY: FIFTH 
ANNUAL OPHTHALMIC SEMINAR 
The Rochester Eye Institute and the Department 


of Ophthalmology at Park Ridge Hospital will hold 
the Fifth Annual Ophthalmic Seminar August 15 and 
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16, 1980 at the Rochester Americana Hotel. The 
main topic of the two-day course will be “The 
correction of surgical aphakia.” For further informa- 
tion, write Ms. Katherine Sgabelloni, R. N., Coordi- 
nator, Ophthalmic Services, Park Ridge Hospital, 
1555 Long Pond Road, Rochester, NY 14626. 


XIII PAN AMERICAN CONGRESS 
OF OPHTHALMOLOGY 


The XIII Pan American Congress of Ophthalmolo- 
gy will be held May 10-15, 1981, in Acapulco, 
Mexico. For further information, write Francisco G. 
Martinez-Castro, M.D., Pan-American Association of 
Ophthalmology, Apartado Postal 11-566, Mexico 11, 
D.F. Mexico. 


ST. MARYS HOSPITAL, 
MONTREAL: 
STEREOCHRONOSCOPY OF THE 
OPTIC DISK 

A workshop on stereochronoscopy of the optic disk 
will be held in Bern, Switzerland, Aug. 30, 1980. For 
further information, write K.E. Schirmer, M.D., St. 


Mary's Hospital Center, 3830 Lacombe Ave., Mont- 
real, Quebec H3T 1M5 CANADA. 


UNIVERSITY OF COLORADO 
SCHOOL OF MEDICINE AND 
COLORADO 
OPHTHALMOLOGICAL SOCIETY: 
SIXTY-SIXTH ANNUAL 
POSTGRADUATE COURSE 


The University of Colorado School of Medicine and 
the Colorado Ophthalmological Society will present- 
the sixty-sixth annual postgraduate course entitled 
“Problems in pediatric ophthalmology” course in 
Vail, Colorado July 7-10, 1980. Registration fee is 
$150. For further information, write Office of Post- 
graduate Medical Education, University of Colorado 
School of Medicine, 4200 E. Ninth Ave., Denver, 
CO 80262. 


UNIVERSITY OF UTAH: ORBITAL 
UPDATE COURSE 
The University of Utah Division of Ophthalmology 


will sponsor an orbtial update course Sept. 19, 1980, 
in Snowbird, Utah. 
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For further information, write George E. Sanborn, 
M.D., Division of Ophthalmology, University of 
Utah Medical Center, 50 N. Medical Dr., Salt Lake 
City, UT 84132. 


CORNELL UNIVERSITY MEDICAL 
COLLEGE: FIRST COMBINED 
ALUMNI MEETING 


The first combined alumni meeting of the Depart- 
ment of Ophthalmology of Cornell University Medical 
College will be held June 5-7, 1980, at the New York 
Blood center in New York City . Registration fee is 
$225 and $100 for residents and fellows. For further 
information, write Ms. Mary E. Smith, Course 
Coordinator, Dept. of Ophthalmology, New York 
Hospital-Cornell Medical Center, 525 E. 68th St., 
New York, NY 10021. 


UNIVERSITY OF TEXAS: 
OPHTHALMOLOGY TWwo-DAY 
CLINICAL CONFERENCE 


The University of Texas Health Science Center at 
San Antonio will sponsor a two-day ophthalmology 
clinical conference, June 26 and 27, 1980. For further 
information, write the Office of Continuing Educa- 
tion Services, University of Texas Health Science 
Center at San Antonio, 7703 Floyd Curl Drive, San 
Antonio, TX 78284. 


APPEAL FOR AUTOPSY MATERIAL 
FROM AMBLYOPIC HUMANS FOR 
MORPHOLOGICAL STUDY 


It is now known that there are easily detectable 
and measurable morphological changes in the lateral 
geniculate nuclei of animals deprived of normal 
vision in early postnatal life. From this work have 
come many basic concepts of clinical relevance with 
regard to amblyopia caused by strabismus, congenital 
cataracts, and high refractive errors. 

However, the brain of a human amblyopic has 
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never been studied post mortem. Such specimens 
are urgently needed to determine the clinical conse- 
quences of ongoing basic research. As amblyopia is 
never a fatal disease, the old ocular abnormalities are 
usually forgotten when an autopsy is performed. We 
appeal to ophthalmologists to become aware of the 
need to obtain brain tissue when one of their patients 
with a history of amblyopia, congenital or infantile 
cataracts, or unilateral corneal opacities since infancy 
comes to autopsy. Fixation of the posterior thalamus 
including the lateral geniculate nuclei and the occipi- 
tal lobes including the visual cortex in 10% formalin 
would suffice for our purposes and the tissue should 
be sent to one of the following: Gunter K. von 
Noorden, M.D., Baylor College of Medicine, De- 
partment of Ophthalmology, Texas Children’s Hospi- 
tal, P. O. Box 20269, Houston, TX 77025; telephone 
(713) 791-3183; or Laurence J. Garey, M.D., Ph.D., 
Institute of Anatomy, Rue du Bugnon 9, 1001 
Lausanne, Switzerland: telephone (021) 23 22 
62. 


THE SOCIETY OF 
HEED FELLOWS 


The Heed Foundation was established in 1945 by 
Thomas D. Heed, to support postresidency ophthal- 
mic education. Recipients have formed a Society of 
Heed Fellows that meets annually at the American 
Academy of Ophthalmology meeting. There are 
currently 378 members of the Society of Heed 
Fellows. 

Each year the Society selects a member who has 
made an outstanding contribution to ophthalmology. 
Past recipients of the Award are: Stuart I. Brown, 
Goodwin M. Breinin, Matthew D. Davis, J. Terry 
Ernest, Milton Flocks, Froncie Gutman, Eugene 
Helveston, William F. Hoyt, Philip Knapp, Paul R. 
Lichter, Harvey A. Lincoff, Marvin H. Quickert, 
William H. Spencer, William S. Tasmen, and George 
O. Waring. 

At the 1979 meeting, the Heed Fellows donated a 
gift of $10,000 to the Heed Foundation in apprecia- 
tion for the support provided by the Foundation. The, 
Heed Ophthalmic Foundation will use these funds to 
augment the support of future Heed Fellows. 


I ne Zeiss Funaus system 





2 cameras + DATAPHOT And, of course, Zeiss optics The great name in optics 
The Zeiss Fundus Flash 3 is more The fundus camera was invented 

than a fundus camera—it's a sys- at Zeiss, as were most things opti- YAMA 
tem, the most versatile unit one cal. In the decades since, Zeiss 

can imagine. Basic equipment has introduced dozens of innova- 

includes two motorized cameras tions to make fundus photography 

one for color and one for fluor- more convenient and comprehen- 

escein angiography. And the ex- sive. But one thing remains the 

clusive DATAPHOT gives you an same— Zeiss optics, the finest in 

automatic printout of both time the world. Zeiss optics still give 

and patient identification number more detail, better resolution, 

on each frame. Exclusive, too, is than any others. West Germany 
the Allen Stereo Separator Nationwide service. 


Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Ani 
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449- 
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BASIC SCIENCE COURSE 
IN OPHTHALMOLOGY 
AT STANFORD 


June 30 through August 29, 1980 




















Held in conjunction with the Northern California Universities: 


University of California, San Francisco 
Pacific Medical Center 
University of California, Davis 
Stanford University 


Sections include Anatomy, Electron Microscopy, Microbiology and Immunology, Pathology, 
Physiology, Biochemistry, Embryology and Genetics, Motility, Pharmacology, Neuro- 
ophthalmology, Optics and Theory of Refraction. 


Instructors include Doctors C. Beard, P. Boeder, B. Crawford, C. Dawson, A. Dellaporta, 
P Egbert, A. Flach, M. Hall, J. Hetherington, Jr., A. Jampolsky, S. Kramer, D. Michaels, 
R. O'Connor, G. Paris, A. R. Rosenthal, A. Scott, R. Shaffer, R. Sogg, W. Stell, P. Thygeson, 
D. Worthen and many others on the faculty of 60. 


Tuition is $875.00. For further information and application forms, please write to J. W. 
Bettman, M.D., Division of Ophthalmology, A-227, Stanford Medical Center, Stanford, 
California 94305. 





A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON’S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 
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WHEN THE DOCTOR DIES 








You will probably need to know these items: 


l, 


SND WO 


28. 


29. 


30. 


31. 
32. 


33. 
34. 


Social Security Number or Taxpayer's Identifica- 
tion Number 


2. Accountant or Estate Planner: Name, address, 
3. 
4. Employee(s): Name(s), address(es), phone num- 


phone number 
Attorney: Name, address, phone number 


ber(s), details of termination of services 


. Insurance Agent (and/or Estate Planning Man- 


ager): Name, address, phone number 


. Stockbroker: Name, address, phone number 
. Trust (if established): Name of Trustee, address, 


phone number, name of bank's representative, 
phone, extension if the trustee is a bank 


. Will: Location, location of any codicils 
. Home: Location of deed, mortgage papers, etc. 
. Office: Location of deed or lease, mortgage 


papers, duration of lease or mortgage, provision 
for settling in event of death 


. Other real estate: Location(s) of deed(s) or 


mortgage paper(s) 


. Life Insurance: Location of policies 
. Other Insurance: Location of policies 
. Temporary coverage of the Practice: Name, ad- 


dress and phone number of an associate 


. Securities: Location of policies 
. Current unpaid bills: Location 
. Outstanding 


obligations: Notes, mortgages, 
pledges, charge accounts, credit checking ac- 
counts, etc. Details 


. Safety Deposit Box(es): Location(s), number(s), 


location of keys 


. Savings Account(s): Location(s) of passbook(s) 
. Checking Account(s): Location(s), location(s) of 


checkbook(s) 


. Financial Records: Location 
. Cash: Location of receipts, unbanked cash. source 


of cash for immediate needs 


. Tax Information: Location 
. Accounts Receivable: Location, the Doctor's views 


on collecting current and delinquent bills 


. Notes, loans, mortgages, etc., due from others: 


Location of items 


. Notifying patients: Method preferred by the doc- 


tor, location of appointment book 


. Notification: Hospital(s)—(Administrator), phone 


numbers: colleagues, phone numbers, Societies. 
etc., phone numbers 

Veterans Administration: Branch of Service, date 
of discharge, service number, VA number(s), lo- 
cation of discharge papers 

Blue Cross, etc.: Policy numbers of Blue Cross, 
Blue Shield and other Health Insurance (see later 
discussion) 

Narcotics: Location of drugs, tax stamp, narcotics 
ledger, narcotics order book 

Equipment (major): Purchase price, sales outlet 
The Doctor's views on disposition of property, 
securities, anticipated income, etc. 

Birth and Marriage Records: Location 

Citizenship Papers (if applicable): Location 


In addition to the foregoing but subject to the rights 
and duties of the Executor or Administrator, you may 
become involved with the following: 


|. Probate of the Will: Your attorney will do 
this. 


Il. Disposition of narcotics, drug samples and 
medications. You should contact your Regional Office 
of the Bureau of Narcotics and Dangerous Drugs, 
U.S. Department of Justice,. requesting disposition 
forms which must be completed and returned. 


III. Patient Records: 


A. These are important and confidential 
records which should be carefully preserved. Ap- 
parently there is no set limit of time specified by 
law. 


B. The contents of such records should be 
disclosed to another physician only if the patient 
so requests. Such a request should be in writing 
and should be retained with the records. Normally, 
the records are confidential and diagnostic infor- 
mation in them should not be disclosed directly to 
the patient because of the risk that he might mis- 
interpret them. 


C. All patients’ medical records should be 
kept for a minimum of ten years. Records of pa- 
tients who were minors when treated should be 
preserved until two years after the patient reaches 
twenty-one. When possible, records should be kept 
for twenty-five years. It should be kept in mind 
that requirements for the retention of medical 
records may vary from state to state. Accordingly, 
before any medical records are destroyed or dis- 
posed of, local requirements should be verified 
with either the attorney for the estate or the local 
medical society. Financial records should be kept 
for five years, which is the statute of limitations 
on such information. 


IV. Telephone: If there is an answering service, 
this can be a very helpful way of notifying patients of 
the Doctor's death with possible suggestions regard- 
ing their continued care. It is suggested that this 
service be retained for at least a month. 


V. Notifying patients: Perhaps a simple sign on 
the office door ‘‘Call (office phone 
number)” will relieve you of the burden of contact 
with most of the patients and the answering service 
can take care of the matter. 





If the physician's secretary is retained temporarily 
she might perform this service by being present during 
usual office hours. She also could notify patients with 
future appointments during this time. 


VI. Taxes: The accountant and/or attorney 
should take care of all of this in connection with the 
financial records. 
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VII. Stopping advertising mail: It may take a 
year for knowledge of the Doctor's death to reach 
all the mailing lists; there is no central clearing 
office. You may perhaps choose to let it run out in 
this fashion, or you may write “Deceased return to 
sender” on each piece and mail it back. While the 
latter course might entail some effort initially, it will 
rapidly and effectively cut off the flow. 


Vill. Insurance Agent and/or Trustee: A pre- 
liminary brief conference might be in order to settle 
the question of immediate funds, documents to be 
located, and arrangements for a later, detailed con- 
ference. Prompt notification of such people is im- 
portant. 


IX. Consideration of Sale of Practice: If the 
practice is to be sold, with or without real estate, 
relatively rapid action is advised, for it will quickly 
lose value. It can be advertised in the State Medical 
“Journal” and the “Journal” of the American Medi- 
cal Association. 


X. Real Estate: Except for practice-connected 
real estate, a hasty decision on sale or retention is 
not advised. It is hoped that the doctor has made 
known his views on this subject. 


XI. Temporary coverage of patients: 


A. Some arrangement with a colleague should 
be made immediately as regards patients in the 
hospital. 


B. While not required, it would be a courtesy 
to be able to suggest a colleague to other patients. 


XII. Insurance: 


A. Malpractice Insurance: A refund on un- 
used premiums may be possible. Find the policy 
and consult the local agent. 


B. Liability and other Insurances: Certain 
policies issued with reference to the practice might 
have provisions for refund of unused premiums. 
hl a the issuing company or your insurance 
agent. 


C. Health and Hospital Insurance: The sur- 
vivor of a physician who had hospital or other 
health insurance under a group or family plan may 
keep such insurance, but it should be transferred 
to individual instead of family policies, unless you 
have dependent children. 


XIII. Veterans Administration: If the Doctor was 
a Veteran, notify the Veterans Administration with the 
indicated information and apply for deserved benefits. 
Help with this can be had through the Veteran's 
Service Officer of the Doctor's county or district, or 
the Veterans Administration Regional Office. 


In this connection, save the Doctor's discharge papers 
permanently. It is possible that Pensions or other 
forms of remuneration may be provided in the future. 


XIV. Social Security: Nearly all physicians are 
now covered by the Social Security Act. Visit the Social 
Security Office serving your area to find out what 
benefits are available to you. Be certain to have the 
Doctor’s Social Security or Taxpayer Identification 
Number. 


XV. Automobile(s): Title, if in Doctor's name, 
can be transferred with assistance of an automobile 
club, if a member, or through the Department of 
Motor Vehicles. Be sure insurance coverage is re- 
tained. 


XVI. Equipment: It is best disposed of as part 
of the practice, if possible. Otherwise, it might be 
possible to obtain an estimate of value from one of 
the reputable equipment vendors and then sold either 
privately, through an advertisement in the State 
Medical “Journal” or to a dealer of used equipment. 
One of the Doctor's colleagues can give you the names 
of the major supply dealers serving your area. 


XVII. Current bills: These must be paid, but not 
until the court has approved the Executor or appointed 
the Administrator of the Doctor's estate. 


XVIII. Magazine subscriptions: Those purchased 
for office use might be checked for possible stoppage 
and subscription refund if you do not wish to con- 
tinue them. 


XIX. Dues: There is ordinarily no refund on 
Medical Society dues unless hardship exists. 


XX. Securities: It is worth noting that Securities 
can be used as collateral for loans to meet financial 
needs. This may be preferable to selling the securi- 
ties. 


The American Society of Internal Medicine has 
learned with regret of the Doctor's death. We wish 
to extend our condolences. We realize that you will 
have many tasks in connection with settlement of the 
estate. To assist you the Society has prepared this 
pamphlet. 


It should be pointed out that many of the items 
appearing herein are matters which, technically, will 
be the professional responsibility of the Executor (if 
the Doctor died with a Will) or the Administrator (if 
the Doctor died without a Will). However, the infor- 
mation contained herein may prove to be helpful not 
only to the person having this responsibility but also 
to the Doctor's survivor. We recommend that the sur- 
vivor discuss the contents of this pamphlet with the 
Executor or Administrator of the Doctor's estate as 
soon as possible. 





REPRINTED WITH PERMISSION FROM THE AMERICAN SOCIETY OF INTERNAL MEDICINE. 
THIS BROCHURE WAS PREPARED BY THE NORTH CAROLINA SOCIETY OF INTERNAL 
MEDICINE AND THE CLEVELAND (OHIO) ACADEMY OF MEDICINE. 





INTRAOCULAR MICROSURGICAL WORKSHOP 
Including the OCUTOME and FRAGMATOME technique 


sponsored by The Department of Ophthalmology 
St. Luke’s Hospital, 
Cleveland, Ohio, July 11-12, 1980 









N N 
\. \ ILLUMINATOR 




































The course is designed for both the Faculty 

anterior segment and retinal vitreal Alexander Brucker, M.D. 

surgeon. Two half days will be / Philadelphia 

spent in didactic sessions. After- Yale Fisher, M.D. 

noon sessions will include work- ras New York 

shops actually performing pars / /”/ocutome Howard Joondeph, M.D. 

pana we age on ani- Sif Detroit 

mal eyes with faculty supervision / , 

and video tape presentations. FRAGMATOME Hoan D, 

The program topics will cover basic Registration Fee A aija d 

concepts of pars plana intraocular $400.00 total course Michels. M.D 

surgery, including indications for $70 didactic morning ses- Ronald Michels, M.D. 

and techniques of pars plana len- sion only. (Checks payable Baltimore 

sectomy and vitrectomy. Ocutome to St. Luke’s Hospital Dept. David Orth, M.D. 

and Fragmatome techniques will of Ophthalmology). Chicago 

be emphasized. ere Ronald Price, M.D. 

16 CME Credit hours AMA Cate- Registration limited. Cleveland 

gory l. For information contact: William Reinhart. M.D. 
Intraocular Microsurgical Cleveland 
Workshop c/o Lawrence 
Singerman, M.D. Lawrence Singerman, M.D. 
11201 Shaker Boulevard Course Chairman 
Cleveland, Ohio 44104 Cleveland 
(216) 421-1213 Daniel Weidenthal, M.D. 






Cleveland 










Venezuelan Society in Ophthalmology. 


SYMPOSIUM ON CONTROVERSY IN 
OPHTHALMOLOGY 







OFFICIAL SUBJECTS GUEST OF HONORS 
FACOEMULSIFICATION Jorge Alvarado, M.D. 
INTRAOCULAR LENSES Douglas Anderson, M.D. 
GLAUCOMA Jared Emery, M.D. 






VITREO-RETINAL SURGERY James Little, M.D. 
Frank Pollack, M.D. 
Robert Sinskey, M.D. 
Manfred Spitznas, M.D. 
Walter Stern, M.D. 









PLACE: Hotel Caracas Hilton 
Caracas—Venezuela 


Date: September 4, 5 and 6, 1980 
Languages: Spanish and English (simultaneous Translation). 


Registration Fees: Practicing Ophthalmologist oss isis aon <siryomarone de oe wRKeoda ee $150.00 
PRION OE poe dieu pando xseub¥iaddeeihccncad $ 75.00 
For additional information, please write to: 


Sociedad Venezolana de Oftalmologia 
Apartado postal 50—150 A. Caracas 1050—Venezuela 
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SUPRAMID EXTRA 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily... with fewer knots 
e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA” sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on ¢ Needles by Sharpoint@®): Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL .....800.00.. smooth surface or ‘‘Guibor-design’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
developed by Edward A. Dunlap, M.D. 

QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 

MESH sscsncdsivcarsaweeseees for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 
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The Absorber 


A Chemical Sunglass 


Unlike all other sunglass lenses, NoIR chemically NoIR is a plano lens available in amber and grey- 
comforts and protects the eye with a complex sys- green with transmissions of total light ranging from 
tem of infrared and ultraviolet absorbers. 1% to 18%. 
The 100 series is de- 
Ninety-eight percent infrared and total ultraviolet signed to fit over ‘oe 2 
are absorbed by the NolR lenses. This selective corrective spectacles 
transmission of light enhances vision and comfort as (notably cataract) 
the eye receives only low levels of visible light to provide maxi- 
necessary for vision. mum protection, 
physically as well as 
chemically. 
NolR signifies “NO 
Infrared” 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


Recreational Innovations Company PO Box 159/6155 Pontiac Trail South Lyon, Michigan 48178 313-769-5565 





Drug-Induced 
Ocular Side Effects 


A national registry has been established to collect data on Suspected 
drug-induced ocular side effects. If enough responses suggest a cause 
and effect relationship, prospective studies will be done. Please send 
us your ideas of previously unsuspected, rare, severe, or unusual 
drug-induced ocular side effects. If reporting a specific case, please 
include the following: suspected drug and reaction, age and sex of 
patient, route of administration, dosage, course of adverse reaction, 
other drugs taken at the time, and your opinion as to cause and 
effect. 





Send to: Ms. Martha Meyer, Department of Ophthalmology, Univer- 
sity of Oregon Health Sciences Center, 3181 S.W. Sam Jackson Park 
Road, Portland, Oregon 97201. 


RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS PRACTICES 
Rates 
30 words or less 


....each additional word 


PEOPLE 


MEETINGS SERVICES SUPPLIES 

1x 3x or more 
$16.00 $12.00 (each issue) 
1.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 


CLASSIFIED ADVERTISEMENTS 


Although the American Journal of Ophthalmology believes the Classified Advertisements in this section to be from reputable sources, 
the AJO does not investigate the offers made and assumes no responsibility concerning them. 


We also reserve the right to decline, withdraw or modify advertisements at our discretion. Every care is taken to avoid mistakes but 


responsibility cannot be accepted for clerical or printer errors. 


Inquiries about Box advertisements: Replies or contact cannot be handled through the AJO by telephone. The Journal is not 
permitted to divulge the identity of advertisers who have their mail sent care of AJO. /f further information about an ad of this type is 
desired, correspondence should be addressed directly to the advertiser in this manner. 


O SAMPLE ONLY 


John Brown, M.D. 
1234 Medical Drive 
Chicago, IL 60600 


BOR su 


American Journal of Ophthalmology 
Tribune Tower, Suite 1415 


435 N. Michigan 


Chicago, IL 60611 





In answering a box number ad, please be sure you have addressed your envelope properly and with the correct box number. 


CLASSIFIED ADVERTISEMENTS 


FOR SALE: Ophthalmology practice in prestigious suburban 
area close to New York City. Box 267 AJO 


WANTED: General ophthalmologist to associate and later assume 
practice in highly desirable Pacific northwest city. Beautiful building 
available. Send C.V. and practice ambitions to Box 278 AJO 


FOR SALE: 800/830 Berkeley Ocutome System, complete except for 
probes. Brand new. Never used. $6,000. Box 282 AJO 


WANTED: Bound run of Archives of Ophthalmology. State years, 
condition, price. Box 284 AJO 


FOR SALE: Ophthalmology practice in central Massachusetts, near 
medical school and Boston; quality practice, good-excellent in- 
come. Box 286 AJO 


OPHTHALMOLOGIST: 31, Board certified, completed outstanding fel- 
lowship in neuro-ophthalmology. Desires association with one or 
more ophthalmologists in Florida or southwest U.S.A. Box 292 
AJO 


OPHTHALMOLOGIST: 42 year old board certified, seeks position as 
medical ophthalmologist. Currently licensed in New York, Florida, 
and Arizona, but would consider other states. Box 293 AJO 


WANTED: Board member with experience in IOL's to take over active 
solo practice. Have unique opportunity for right person. With or 
without equipment available June 1980. Box 294 AJO 


OPHTHALMOLOGIST: Board certified, mature, experienced in retinal 
electrophysiology, dark adaptometry, ultra-sound, research, clini- 
cal ophthalmology. Will consider group practice, university, or 
pharmaceutical firm. Available Aug. 1981. Box 297 AJO 


WANTED: Medical Retina Specialist to join busy general ophthalmic 
practice in Northern New Jersey. Please send curriculum vitae to 
Box 298 AJO 


OPHTHALMOLOGIST: 30, board eligible, completing top oculoplastic 
fellowship in NYC desires association with one or more ophthal- 
mologists or practice opportunity in Southeastern Florida or NYC 
suburbs. Box 300 AJO 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Sub- 
specialty training preferred. Graduated partnership. Send cur- 
riculum vitae. Box 302 AJO 


OPHTHALMIC PHOTOGRAPHER: With 5 years experience in major 
N.Y.C. teaching hospital, seeks freelance sessions in fluorescein, 
slitlamp, ultra-sound, etc. in hospitals and private offices in N.Y.C. 
and the Tri-state area. Has own fluorescein camera, but will use 
yours if preferable. Excellent reference, rates variable. Box 304 AJO 


FOR SALE: B&L Autopilot and Screen like new. Box 305 AJO 


FOR LEASE: Fully equipped ophthalmology office in downtown San 
Francisco. Box 306 AJO e 


PEDIATRIC OPHTHALMOLOGIST: Fellowship trained, board certified, 
member of the American Association for Pediatric Ophthalmology 
and Strabismus, all areas considered. Box 307 AJO 


OPHTHALMOLOGIST: 30, married, with cornea-external disease fel- 
lowship seeks practice opportunity in N.Y.C., N.J., Westchester or 
Long Island. Box 308 AJO 


OPHTALMOLOGY RESIDENT: Seeking transfer to second-year level, 
available July 1, 1980. Box 309 AJO 


OPHTHALMOLOGIST: 30, board eligible, married, graduate of top 
university residency, seeks partnership arrangement in active prac- 
tice. All areas will be considered. Box 310 AJO 


OPHTHALMOLOGIST: 35, board certified, top university residency, 
seeks relocation opportunity where minority physician would be an 
asset. Solo, single or multi-specialty group, hospital affiliated. Any 
area. Box 311 AJO 


OPHTHALMOLOGIST: Well trained, wishes to relocate in Cleveland 
area. Would consider association, partnership or purchasing prac- 
tice or active records of retiring ophthalmologist. Box 312 AJO 


OPTOMETRIST: Licensed in NY and NJ seeks position with ophthal- 
mologist. Refractions, contact lenses, vision training. Box 313 AJO 


v 


WANTEM. UPUIGIING TECIINCIdl. imTimediate Opening Solo LA Suburb 
Office. Fields, contacts, refract, plus stimulating work with M.D. 
Salary plus benefits. Dr. Tannenbaum. (213) 445-3500. 


WANTED: Ophthalmologist to join two young established board cer- 
tified ophthalmologists in busy medical/ surgical practice south of 
Rochester, New York. Two hospitals, argon and xenon laser, vit- 
rectomy, ultrasound. Fellowship in sub-specialty interest wel- 
comed but not essential. Retinal-vitreous and strabismus spe- 
cialization in group. Beautiful area, close to cultural opportunities, 
college town, hunt country, active teaching and writing-research. 
Group is rotation in University of Rochester Ophthalmology Resi- 
dent Programs. Excellent benefits and income leading to partner- 
ship. Contact: Michael Perry, Administrator, Warsaw Medical 
ay oo 408 N. Main Street, Warsaw, New York 14569; (716) 


OPHTHALMOLOGY SURGICAL INSTRUMENTATION EQUIPMENT 
GUIDE: Includes OR set up of trays, instruments, equipment for 
thirteen operations. Detailed identifying photographs included. 
Write J. Mindell, 8933 Pine Valley, Tucson, AZ 85710. 


FOR SALE: Rx 1 Autorefractor-brand new and reasonable priced. 
(914)876-3014. 


ARIZONA: Medical ophthalmologist to join 2 man group in prime area. 
Semi-retired or full-time acceptable. Confidential inquiries to (602) 
947-9375 or write to The Eye Center, 10503 Thunderbird Blvd., 
Sun City, AZ 85351. 


VITREORETINAL FELLOWSHIP: Cleveland Clinic Foundation. Twelve 
month program, July 1981, Retinal diseases including fluorescein 
angiography, photocoagulation, retinal detachment, vitreous 
surgery. Inquire: Hernando Zegarra, M.D., 9500 Euclid Avenue. 
Cleveland, OH 44106. 


OPHTHALMOLOGIST: Needed July 1980, to join an ophthalmologist 
and an optometrist in an established and growing department of a 
40-man dynamic multispecialty clinic in Madison WI. Clinic is in a 
key downtown location and is expanding by adding two clinics in 
new high population areas adjacent to brand new regional shopping 
centers. Excellent opportunity for f: individual. Please send C.V. 
to Personnel Director, Jackson Clinic, Chartered, 30 S. Henry 
Street, Madison, WI 53703 


FOR SALE: Established ophthalmology practice (27 years). Grosses 
$225,000. Equipment, furniture, and files included. Intraocular 
surgical experience, Delaware license required. Will introduce. 
Terms negotiable. Call direct—evenings (302) 239-6465. 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University offers a 
one year fellowship starting July 1, 1981. Reply to: Seymour 
Brownstein, M.D., Ophthalmic Pathologist, 687 Pine Avenue West, 
Montreal, Quebec, Canada H3A 1A1. 


NEURO-OPHTHALMOLOGIST: Assistant Professor in 
Ophthalmology (Joint appointment in Neurology, if 
desired). University of Nebraska College of 
Medicine, Omaha, Nebraska. Seeking board cer- 
tified ophthalmologist with fellowship in neuro- 
ophthalmology. Responsibilities include patient 
care supervision (including surgery) of nine resi- 
dents who see approximately 11,000 patients an- 
nually, supervision of medical student electives, 
and curriculum of required clinical ophthalmology 
course, plus various other activities related to Uni- 
versity and departmental goals. 


Guaranteed salary plus supplemental income and ex- 
cellent fringe benefits. Facilities include a new 
14,700 square foot clinic housed within a 416 bed 
University Hospital. 


Submit personal curriculum vitae to: Raymond E. 
Records, M.D., Chairman, University of Nebraska 
College of Medicine, Department of Ophthalmol- 
ogy, 42nd and Dewey Avenue, Omaha, Nebraska 
i 105. Equal Opportunity Employer/Affirmative 

ction. i 








Complete service of your Phoroptor Refractor with a FREE 
plastic cover $125.00 
New Japanese Trial Frame $95.00 
Used AO slides from $25.00 up 


Used B&L Master Slides $99.00 
BELROSE REFRACTING EQUIPMENT CO. 
3911 W. North Avenue 
Chicago, IL 60647 (312) 772-7500 
BUY *SELL*NEW*USED*SERVICE 





DENVER: Multispecialty group seeking B-C/B-E ophthalmologist to 
join established 3 man department in 1980. Good benefits, excel- 
lent recreational opportunities. For details contact R. Howard, 
M.D., Colorado Permanente Medical Group, 2005 Franklin St., 
Denver, CO 80205 EOE 


UNIVERSITY OF LONDON 
Institute of Ophthalmology 


Courses in the Treatment of Ocular Trauma and Retinovascu- 
lar Disease 


The following two courses will be held at Moorfields Eye 
Hospital: 


November 26-28, 1980 


Fee «75.00 
December 1-3, 1980 


“Recent Major Advances in the 
Management of Ocular Trauma." 
Course Organizer: Mr. R.J. Cooling 


“Indications and Techniques in the 
Ophthalmic Management of Retino- 
vascular Disease.” Course Or- 
Fee «75.00 ganizer: Mr. A.M. Hamilton 


Applications for either one or both of these courses can be 
obtained from: The Clinical Sub-Dean, Institute of ol 
mology, 17-25 Cayton Street, London, EC1V 9AT, UK. 


FELLOWSHIP IN GENETICS AND OPHTHALMOLOGY: The 
University of Minnesota, Department of Ophthalmology is 
offering a one year fellowship in Genetics and Ophthalmol- 
ogy beginning July 1, 1980. Training and instruction will 

e under ‘the supervision of the Department of Medical 
Genetics and the Department of Ophthalmology at the Uni- 
versity of Minnesota. It is planned that there will be train- 


ing in retinal diseases, pediatric ophthalmology and exter- 
nal disease, as well as genetics. Applicants must have 
completed an approved course and an approved residency 
in ophthalmology. Inquiries should be directed to Robert 
D. Letson, M.D., Associate Professor, Dept. of Ophthal- 


mology, University of Minnesota, Box 493, Mayo Bldg., 


Minneapolis, MN 55455 





OPHTHALMOLOGIST: To direct Ophthalmology Service Veterans 
Hospital. Primary University affliation with academic rank. Active 
service providing majority of residents surgical experience at Medi- 
cal Center. Currently being renovated and re-equipped. Research 
and part-time pras practice possibilities. Contact James 
McGraw, M.D., Professor and Chairman, Department of Ophthal- 
mology, Upstate Medical Center, Syracuse, NY 13210 


OPHTHALMOLOGIST: Board certified or qualified to become Chief of 
Eye Services in innovative HMO. Attractive new health center. Med- 
ical group active in University of Rochester programs. Competitive 
salary; liberal fringe benefits. Contact: Frank W. Schultz, M.D., 800 
Carter St., Rochester, NY 14621 


FOR SALE: Established ophthalmology practice in western suburb of 
Chicago. With equipment and option to buy building. Send in- 
quiries to 6707 W. North Avenue, Oak Park, IL 60302. 


FOR SALE: Ophthalmology practice to take over, downtown Honolulu, 
Hawaii. Retiring after 42 years. Write Frank Cooper and Associates. 
P.O. Box 10375, Honolulu, HI 96816 


FACULTY POSITIONS AVAILABLE: The Pennsylvania State University 
Medical School of the Milton S. Hershey Medical Center invites 
applications for full-time faculty positions in Ophthalmology at the 
Assistant Professor level. Candidates should have one or more 
years of fellowship training in a sub-specialty area. Inquiries, along 
with a current curriculum vitae and bibliography should be sent to: 
Barton L. Hodes, M.D., Professor and Head, Division of Ophthal- 
mology, Pennsylvania State University Medical School, Milton S. 
Hershey Medical Center, Hershey, PA 17033. The Pennsylvania 
State University is an equal onnortunitv emninver 
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Harvard Medical School 

Hydrocurve Soft Lenses, Inc. 
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International Conference on Retinal 
Detachment 
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Keeler Optical Products, Inc. 

David J. Kelman Research Foundation 
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Michigan Ophthalmological Society 
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The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 
pmma Loops... 





Surgidev Style 10 (Leiske) 





The unique pmma loops: 


@ eliminate the need for large, bulky solid footplates This lens is available in diametral lengths of 11.5mm, 12.0mm, 
W reduce the weight of the lens significantly 12.5mm, 13.0mm, and 13.5mm over a wide diopter range. 
@ allow for easier insertion with the proper technique STYLE 10 IMPLANT PROCEDURE BY LARRY G. LEISKE. M.D. IS 
@ make only one iridectomy necessary due to the large AVAILABLE UPON REQUEST thiesiauiia 


Openings inside the loops 

@ provide a 0.5mm vault to minimize iris chafe without danger 
of endothelial touch 

@ reduce the possibility of pupillary block 

W contribute significantly to less postoperative tenderness 


W provide complete smoothness at all points of contact with 
the ocular tissue 
@ are made entirely from pmma, a material with a long history 


in the eye | | | Surgidev Corporation 
Style 10 is ideal for both primary and secondary implantations 1528 Chapala Street 
with either intracapsular or extracapsular cataract extractions. Santa Barbara. CA 93101 


Surgidev lenses are carefully inspected to meet the highest quality standards. CAUTION: Investigational Device limited by Federal Law to investigational use 
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NEW 


GENOPTI 








Allergan Pharmaceuticals, Inc. 
Irvine, California 92713 


gentamen sulfide, USP 


The newest addition to our 
complete anti-infective line. 


Effective Safe 


= Broad spectrum of activity © Less incidence of allergic 
including Pseudomonas. reaction than the combination 
of neomycin, bacitracin and 
= As effective as the mixture of polymyxin B! 


neomycin, bacitracin and 
polymyxin B! 


Available in 5 ml solution and 3.5 gm ointme 


Prescribe Genoptic: 
The gentamicin promoted to 
ophthalmologists only. 


Amer onthain oY, 4$() 3( Jf 1970 


Genoptic™ (gentamicin sulfate U.S P ) Sterile Ophthalmic Solution— § 0 P * Sterile Ophthalmic Ointment. Eac 
or gram contains gentamicin sulfate equivalent to 3.0 mg gentamicin 

DESCRIPTION: Gentamicin sulfate is a water-soluble antibiotic of the aminoglycoside group active against a \ 
variety of pathogenic gram-negative and gram-positive bacteria. GENOPTIC Sterile Ophthalmic Solution is a ste 
aqueous Solution buffered to approximately pH 7 for use inthe eye Each mi contains gentamicin sulfate (equ 
lent to 3.0 mg gentamicin) disodium phosphate. monosodium phosphate. sodium í hloride. and benzalkor 
chloride as a preservative GENOPTIC S.0.P." Ophthalmic Ointment is < sterile ointment. each gram containing g€ 
micin sulfate (equivalent to 3.0 mg gentamicin) in a bland base af white petrolatum, with methylparaben 
propy!paraben as preservatives INDICATIONS: GENOPTIC Sterile Ophthalmic Solution and Ointment are indicate 
the topical treatment of infections of the external eye and its adnexa caused by susceptible bacteria. Such ir 
tions embrace conjunctivitis. keratitis and keratoconjunctivitis. corneal ulcers. blepharitis and blepharo 
junctivitis acute meibomianitis. and dacryocystitis CONTRAINDICATIONS: GENOPTIC Sterile Ophthalmic Solutior 
Ointment are contraindicated in patients with known hypersensitivity to any of the components. WARNI 
GENOPTIC Sterile Ophthalmic Solution is not for injection It should never be injected subconjunctivally. nor shot 
be directly introduced into the anterior chamber of the eye PRECAUTIONS: Prolonged use of topical antibic 
may give rise to overgrowth of nonsusceptible organisms. such as fungi Should this occur. or if irritatio 
hypersensitivity to any component of the drug develops. discontinue use of the preparation and institute ag 
priate therapy Ophthalmic ointments may retard corneal healing ADVERSE REACTIONS: Transient irritation 
been reported with the use of GENOPTIC Sterile Ophthalmic Solution. Gccasional burning or stinging may occur 
the use of GENOPTIC S.0.P.* Sterile Ophthalmic Ointment. DOSAGE AND ADMINISTRATION: GENOPTIC Sterile Ophthé 
Solution: Instill one or two drops into the affected eye every four hours In severe infections. dosage ma 
increased to as much as two drops once every hour GENOPTIC $.0.P.* Sterile Ophthalmic Ointment: Apply as 
amount to the affected eye two to three times a day HOW SUPPLIED: GENOPTIC Sterile Ophthalmic Solution is a 
able in5 ml plastic dropper bottles Store away from heat GENOPTIE S.0.P.* Sterile Ophthalmic Ointment is avail 


in35am tubes Store away from heat 
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 AVital Element In 
Glaucoma Therapy... 


Unmatched combination of 
services, quality, availability, 
and dosage flexibility. 


Unique services include the Needy Patient Assistance 
Program, which provides any of our glaucoma medications 
free to indigent patients not covered by a third party 

plan. lsopto® Carpine has been the standard of quality 

in pilocarpine for over 25 years, and is widely available 

in the greatest variety of strengths and sizes. 
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0.25% 05% 1% 15% 2% 3% 4% 5% 6% 8% 10% 
30 mi A À A A A A 


Patient cost equivalent to generic 
and competitive brands. 


Independent prescription audits show that on a per ml 
basis, there is no significant difference in cost to 
the patient between pilocarpines. ' 


A miotic plus timolol maleate... 
the most effective combination. 


“This is probably the most efficacious 
combination that we have; a miotic plus timolol, 
as far as using topical medications to 

decrease intraocular pressure.” 
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ALCON LABORATORIES, INC. FORT WORTH, TEXAS 76134 


Alcon 


DESCRIPTION. A sterile ophthalmic solution. Each ml contains. Active’ Pilocarpine Hydrochlonde 0.25%, 0.5%, 1%, 15%, 2%, 3%, 4%, 5%. 6%. 8%, or 10%. Preservative 
Benzalkonium Chloride 0.01%. Vehicle: Hydroxypropy! Methylcellulose 0 5% Inactive. Boric Acid, Sodium Chloride (present in 0.25%. 0.5% and 1% only), Sodium Citrate 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH in 1%, 1.5%, 2%, 3%, 4%, 5%. 6%, 8%. and 10%). Citric Acid, Hydrochloric Acid and/or Sodium Hydroxide (te 
adjust pH in 0.25% and 0.5%), Purified Water. CONTRAINDICATIONS When constriction ts undesirable such as in acute iritis and in cases of hypersensitivity to any of the 
components. PRECAUTION. Avoid overdosage ADVERSE REACTIONS Slight ciliary spasm with temporary reduction in visual acuity and headaches. Contact allergy may 

occur with prolonged use Sensitivity is infrequently observed. Retinal detachment has been reported Lens opacities may occur with prolonged use. Systemic reactions 

are rare. DOSAGE. 2 drops in the eye(s) 3 to 4 times daily HOW SUPPLIED 15ml and 30m Drop-Tainer* dispensers j 
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slide easily through tissue, 
~~ snugs down and holds. 


| Coated for ultra smoothness with polyglactin 370 and calidon stearate. 
-- Reduces tissue drag in muscle and cataract procedures. Knot tension adjusts 
for precise placement. New COATED VICRYL suture-smooth all the way. 


Innovators in wound closure — 
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VICRYL* 
(Polyglactin 910) Suture 


SYNTHETIC ABSORBABLE SUTURE 


Coated VICRYL* 
(Polyglactin 910) Suture 


Coated with Polyglactin 370 and Caicium Stearate 
SYNTHETIC ABSORBABLE SUTURE 


DESCRIPTION 

VICRYL (polygiactin 910) synthetic absorbable suture is prepared 
from a copolymer of glycolide and lactide. These substances are 
derived respectively from glycolic and lactic acids. The empirical 
tormula of the copolymer is (C2H2O2 )m(C3HsO2)n 


Coated VICRYL synthetic absorbable suture is prepared by coating 
the VICRYL (polyglactin 910) suture material with a mixture composed 
of equal parts of a copolymer of glycolide and lactide (polyglactin 370) 
and calcium Stearate 


These sutures are sterile, inert, nonantigenic nonpyrogenic, and elicit 
only a mild tissue reaction during absorption. The braided and mono- 
filament sutures are colored violet to enhance visibility in tissue The 
braided suture ıs also available undyed (natural) 


VICRYL and Coated VICRYL sutures differ from USP maximum 
diameter requirements by less than 0.05mm 


ACTIONS 

Two important characteristics describe the in vivo behavior of absorb- 
able sutures  firsi, tensile strength retention, and second, the absorp- 
tion rate (loss of mass) 


Subcutaneous tissue implantation studies of both VICRYL and Coated 
VICRYL suture in rats show at two weeks post-implantation approxi- 
mately 55% of its original tensile strength remains, while at three 
weeks approximately 20% of its orginal strength is retained 


Intramuscular implantation studies in rats show that the absorp- 
tion of these sutures is minimal until about the 40th post-implantation 
day. Absorption is essentially complete between the 60th and 90th days 


INDICATIONS 
VICRYL and Coated VICRYL synthetic absorbable sutures are in- 
tended tor use as absorbable sutures or ligatures 


CONTRAINDICATIONS 
These sutures. being absorbable, should not be used where extended 
approximation of tissues under stress is required 


WARNINGS 

The safety and effectiveness of VICRYL (polygiactin 910) and Coated 
VICRYL sutures in neural tissue and in cardiovascular tissue have not 
been established 


Under certain circumstances, notably orthopedic procedures, immo- 
bilization by external support may be employed at the discretion of 
the surgeon 


Do not restenilize 


PRECAUTIONS 

The VICRYL suture knots must be properly placed to be secure Place 
the first throw in precise position for the final knot, using a double loop 
te the second throw square. using horizontal tension, additional 
throws are advisable 


Coated VICRYL sutures, which are treated to enhance handling char- 
acteristics, require the standard surgical technique of flat and square 
ties with additional throws if indicated by surgical circumstance and 
the experience of the surgeon 


Skin and conjunctival sutures remaining in place longer than 7 days 
may Cause localized irritation and should be removed as indicated 


Acceptable surgical practice must be followed with respect to drain- 
age and closure of infected wounds 


ERSE REACTIONS 

tions reported in clinical trials which may have been suture related 
have been minimal. These include skin redness and induration. rare 
instances-of hemorrhage. anastomotic leakage. wound separation in 
the eye, and abscesses 


DOSAGE AND ADMINISTRATION 
Use as required per surgical procedure 


HOW SUPPLIED 

VICRYL sutures are available sterile as braided dyed (violet) strands 
in sizes 9-0 thru 3 (metric size 0 3—6) and undyed (natural) strands in 
sizes 8-0 thru 3 (metric size 0. 4—6), in a variety of lengths, with or with- 
out needles. and on LIGAPAK’ ligating reels. VICRYL sutures, mono- 
filament, dyed (violet) are available in sizes 10-0 (metric size 0.2) and 
9-0 (metric size 0.3). in a variety of lengths with needles 


Coated VICRYL sutures are available sterile AS braided dyed (violet) 
and undyed (natural) strands in sizes 8-0 thru 2 (metric size 0 4—5). in 
a variety of lengths, with or without needles. and on LIGAPAK ligating 
reels 


Both VICRYL and Coated VICRYL are also available in sizes 4-0 thru 1 
(metric size 1 5—4) attached to ATRALEASE’ CONTROL RELEASE 
removable needles 
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Now available in convenient 15 ml size. 


CONTINUE SUCCESS WITH 
EFFECTIVE CONTROL OF 
POSTOP INFLAMMATION. 














Now you can reduce sight- dexamethasone? That’s an 
hhreatening postoperative important consideration for 
nflammation effectively with patients requiring long-term 
7ML” (fluorometholone). steroid use after surgery. 
“ML is comparable to 0.1% Of course, another 
dexamethasone and 1.0% prednisolone acetate in important consideration is your patients’ comfort. 
nhibiting leucocyte migration! And FML contains the Liquifilm® (polyvinyl 

Yet, FML provides you with a high margin of alcohol 1.4%) vehicle to soothe and lubricate 
afety. FML has less propensity to raise IOP than sensitive ocular tissues. 

ceed 





FML 4 fluorometholone): 
It's in control of postop inflammation. 


eferences: 
Nelson, EL. Ophthalmic Steroids in Ocular Anti-Inflammatory Therapy. HE Kaufman, Editor, Springfield, ILL. Thomas, 1970. 
Hull, FW and Epstein, WA. Comparison of the intraocular pressure effects of topical dexamethasone and fluorometholone. Allergan Report Series No. 74, 1972. 





YDICATIONS — For steroid responsive inflammation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. CONTRAINDICATIONS — Acute superficial 
*rpes simplex keratitis. Fungal diseases of ocular structures. Vaccinia, varicella and most other viral diseases of the cornea and conjunctiva. Tuberculosis of the eye. Hypersensitivity to the 
mstituents of this medication. WARNINGS — Steroid medication in the treatment of herpes simplex keratitis (involving the stroma) requires great caution; frequent slit-lam microscopy 
mandatory. Prolonged use may result in glaucoma, damage to the optic nerve, defects in visual acuity and fields of vision, posterior subcapsular cataract formation, or may aid in the 
tablishment of secondary ocular infections from fungi or viruses liberated from ocular tissue. In those diseases causing thinning of the cornea or sclera, perforation has been known 
‘occur with use of topical steroids. Acute purulent untreated infection of the eye may be masked or activity enhanced by presence of steroid medication. Safety and effectiveness have not 
‘en demonstrated in children of the age group 2 years or below. Use in Pregnancy: Safety of the use of topical steroids during pregnancy has not been established. PRECAUTIONS — 
s fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid applications, invasion must be suspected in any persistent corneal 
ceration where a steroid has been used or is in use. Intraocular pressure should be checked frequently. ADVERSE REACTIONS—Glaucoma with optic nerve damage, visual acuity or field 
‘fects, posterior subcapsular cataract formation, secondary ocular infection from pathogens liberated from ocular tissues, perforation of the globe ' 

A RGAN Pharmaceuticals, Inc., 


Irvine, California 92713, U.S.A. 


hotograph courtesy of Kenneth Hoffer, M.D. 


KRESGE EY 


E INSTITUTE 


of 


WAYNE STATE UNIVERSITY SCHOOL OF MEDICINE 


Presents a five-day intensive 


continuing education course 


OPHTHALMOLOGY: BASIC AND CLINICAL REVIEW 
November 28-December 2, 1980 


Hyatt Regency Dearbo 


CORNEA AND 
EXTERNAL DISEASES (4 hours) 
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NEUROANATOMY AND 
NEURO-OPHTHALMOLOGY (4 hours) 


TARAA ERE. 


PATHOLOGY | & II (8 hours) 
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EMBRYOLOGY AND ANATOMY (4 hours) 
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STRABISMUS (4 hours) 


OPTICS AND REFRACTION (6 hours).......... 


GLAUCOMA AND 
METABOLIC DISEASES (4 hours) ............. 


PHARMACOLOGY 
AND THERAPEUTICS (4 hours) 


MEDICAL OPHTHALMOLOGY (4 hours) 


COURSE DIRECTOR: Maurice Croll, M.D. 


rn * Dearborn, Michigan 


Juan J. Arentsen, M.D., Assistant Professor Jeffer- 
son University; Director of Medical Education, Wills 
Eye Hospital 


John L. Keltner, M.D., Chairman, Department of 
Ophthalmology, Associate Professor of Oph- 
thalmology, Neurology and Neurological Sur- 
gery, University of California, Davis 

Myron Yanoff, M.D., Chairman, Department of 
Ophthalmology, University of Pennsylvania; Director 
of Scheie Eye Institute 


David M. Worthen, M.D., F.A.C.S., Professor and 
Head, Division of Ophthalmology, University of 
California San Diego 


Robert D. Reinecke, M.D., Professor and Chairman, 
Department of Ophthalmology, Albany Medical 
College of Union University 


Jack T. Holladay, M.D., Unit Director, Low Vision 
Unit, Hermann Eye Center, University of Texas 
Health Science Center at Houston 


H. Saul Sugar, M.D., Clinical Professor, Depart- 
ment of Ophthalmology, Wayne State University 
School of Medicine; Consultant, Sinai Hospital 
of Detroit; Consultant Glaucoma, Henry Ford 
Hospital 


Joel S. Mindel, M.D., Ph.D., Assistant Professor, 
Department of Ophthalmology, Mt. Sinai School of 
Medicine 

Paul Henkind, M.D., Ph.D. Professor and Chairman, 
Department of Ophthalmology, Montefiore Hospital 
and Medical Center 


Co-Director Frank Nesi, M.D. 


THIS COURSE IS AN EXCELLENT AID IN 
PREPARATION FOR BOARD AND RECERTIFICATION EXAMS 


REGISTRATION FEE: $450.00 (includes syllabus, 
Residents 


coffee breaks, evening reception and luncheons) 
$250.00 


Category | Continuing Medical Education: 42 hours 


For more informat 
Wayne State University School of Medicine, 
9B Health Care Institute, Detroit, 


ion, write or call: 
Division of Continuing Medical Education, 
Michigan 48201,(313) 577-1180 


Make checks payable to: WAYNE STATE UNIVERSITY 


This is an artist’s rendition of the 
blue field entoptic phenomenon, the 
perception of one’s own leukocytes 
(flying corpuscles ) flowing in the 
peeveal capillaries. 


This phenomenon—now easily 
achieved with the newly developed 
Blue Field Entoptoscope™ —is a test 
which predicts post-operative visual 
acuity in patients with media opacities 
such as cataracts, traumatic hyphemia 
and vitreous hemorrhage. And it does 
so with remarkable accuracy. 


But the Blue Field Entoptoscope also 
provides ophthalmologists with a new 
modality for the diagnosis of macular 
degeneration, diabetic maculopathy, 
central serous retinopathy, vascular 
occlusions and glaucoma. 


Compact, portable (just 4.9 Ibs. ) and 
non-invasive, the Blue Field Entopto- 
scope has a clinically superior 
predictive value compared with the 2- 
light discrimination, color perception, 
and Purkinje vascular entoptic 
phenomenon tests.'! While all four 
tests proved equally adept at identi- 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


WALTHAM MASSACHUSETTS MADEN USA 


fying patients with good post-oper- 
ative visual acuity, the Blue Field 
Entoptoscope was shown to be 53% 
more efficient at identifying those 
patients whose post-operative visual 
acuity would be 20/50 or worse.’ 


' Sinclar, S., Riva, E., Loebl, M.: Blue field 
entoptic phenomenon in cataract patients 
Archives of Ophthalmology 97: 1092 
1979. 
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The Blue Field Entoptoscope: it could give you new insight 


into sight. 


O rd like to know more about the Blue Field Entoptoscope. 


Name 


Title 
City 


State 


Phone 


O 


Zip 





MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


A) 87 Rumtord Avenue, Waltham, Massachusetts 02154 


| 
| 
| 
| 
| 
| 
| 
| 
' Address 
| 
| 
| 
| 
| 
| 
| 


Telephone (617) 894-2200 - Telex 94-0533 








ointment), 3% 





Description. Vira-A (vidarabine, adenine arabinoside, or Ara-A) is 
an antiviral drug for topical ophthalmic administration. The chemi- 
cal name is 9-8-D-arabinofuranosyladenine. Each gram of the 
ophthalmic ointment contains 30 mg of vidarabine monohydrate 
equivalent to 28.11 mg of vidarabine in a sterile, inert, petrolatum 


base. 

Clinical Pharmacology. Vira-A is a purine nucleoside obtained 
from fermentation cultures of Streptomyces antibioticus. 
Vira-A possesses in vitro and in vivo antiviral activity against 
Herpes simplex types 1 and 2, Varicella-Zoster, and Vaccinia 
viruses. Except for Rhabdovirus and Oncornavirus, Vira-A does 
not display in vitro antiviral activity against other RNA or DNA 
viruses, including Adenovirus. 

The antiviral mechanism of action has not been established. 
Vira-A appears to interfere with the early steps of viral DNA syn- 
thesis. Vira-A is rapidly deaminated to arabinosylhypoxanthine 
(Ara-Hx), the principal metabolite. Ara-Hx also possesses in vitro 
antiviral activity but this activity is less than that of Vira-A. 
Because of the low solubility of Vira-A, trace amounts of both 
Vira-A and Ara-Hx can be detected in the aqueous humor only if 
there is an epithelial defect in the cornea. If the cornea is normal, 
ony trace amounts of Ara-Hx can be recovered from the aqueous 

umor. 

Systemic absorption of Vira-A should not be expected to 
occur following ocular administration and swallowing lacrimal 
secretions. In laboratory animals, Vira-A is rapidly deaminated in 
the gastrointestinal tract to Ara-Hx. 

In contrast to topical idoxuridine, Vira-A demonstrated less 

ven toxicity in the regenerating corneal epithelium of the 
rabbit. 
Indications and Usage. Vira-A Ophthalmic Ointment, 3%, is indi- 
cated for the treatment of acute keratoconjunctivitis and recur- 
rent epithelial keratitis due to Herpes simplex virus types 1 and 2. 
Vira-A is also effective in superficial keratitis caused by Herpes 
simplex virus which has not responded to topical idoxuridine or 
when toxic or hypersensitivity reactions to idoxuridine have oc- 
curred. The effectiveness of Vira-A Ophthalmic Ointment, 3%, 
against stromal keratitis and uveitis due to Herpes simplex virus 
has not been established. 

The clinical diagnosis of keratitis caused by Herpes simplex 
virus is usually established by the presence of typical dendritic or 
geographic lesions on slit-lamp examination. In controlled and 
uncontrolled clinical trials, an average of seven and nine days of 
continuous Vira-A Ophthalmic Ointment, 3%, therapy was re- 
quired to achieve cornea! re-epithelialization. In the controlled 
trials, 70 of 81 subjects (86%) re-epithelialized at the end of three 
weeks of therapy. In the uncontrolled trials, 101 of 142 subjects 
(71%) re-epithelialized at the end of three weeks. Seventy-five 
percent of the subjects in these uncontrolled trials had either not 
healed previously or had developed hypersensitivity to topical 
idoxuridine therapy. 

The following topical antibiotics: gentamicin, erythromycin, 
chloramphenicol; or topical steroids: prednisolone or dex- 
amethasone, have been administered concurrently with Vira-A 
Ophthalmic Ointment, 3%, without an increase in adverse reac- 
tions. 

Normally, corticosteroids alone are contraindicated in Herpes 
simplex virus infections of the eye. If Vira-A Ophthalmic Ointment, 
3%, is administered concurrently with topical corticosteroid 
therapy, corticosteroid-induced ocular side effects must be con- 
sidered. These include corticosteroid-induced glaucoma or cat- 
aract formation and progression of a bacterial or viral infection. 

Vira-A is not effective against RNA virus or adenoviral ocular 
infections. Vira-A is also not effective against bacterial, fungal, or 
chlamydial infections of the cornea or nonviral trophic ulcers. 
Contraindication. Vira-A Ophthalmic Ointment, 3%, is contraindi- 
cated in patients who develop hypersensitivity reactions to it. 
Warnings. Use in Pregnancy: Vira-A (vidarabine) parenterally is 
teratogenic in rats and rabbits. Ten percent Vira-A ointment ap- 


plied to 10% of the body suriace during organogenesis induce 
fetal abnormalities in rabbits. When 10% Vira-A ointment was ar 
plied to 2 to 3% of the body surface of rabbits, no fetal abnot 
malities were found. This dose greatly exceeds the total recom 
mended ophthalmic dose in humans. The possibility of embryoni 
or fetal damage in pregnant women receiving Vira-A (vidarabin 
ophthalmic ointment), 3%, is remote. The topical ophthalmic dos 
is small, and the drug relatively insoluble. Its ocular penetration i 
very low. However, a safe dose for a human embryo or fetus ha 
not been established. Consequently, Vira-A should be-used onl 
when clearly indicated. 

It is not known whether Vire-A is excreted in human milk. As : 
general rule, because many drugs are excreted in human milk 
nursing should not be undertaken while a patient is under treat 
ment. However, excretion of vidarabine in breast milk is unlikel 
because Vira-A is rapidly deaminated in the gastrointestinal traci 

Mutagenic Potential: Results of in vitro experiments indicate 
that vidarabine can be incorporated into mammalian DNA and car 
induce mutation in mammalian cells (mouse L5178Y cell line) 
Thus far, in vivo studies have not been as conclusive, but there is 
some evidence (dominant lethal assay in mice) that vidarabine 
ie! be capable of producing mutagenic effects in male gern 
cells. 

It has also been reported that vidarabine causes chromosome 
breaks and gaps when added to human leukocytes in vitro. While 
the significance of these effects in terms of mutagenicity is no 
fully understood, there is a well-known correlation between the 
ability of various agents to produce such effects and their ability 
to produce heritable genetic damage. 

enic Potential: Chronic parenteral (IM) studies o; 
vidarabine have been conducted in mice and rats. 

In the mouse study, there was a statistically significant in 
crease in liver tumor incidence among the vidarabine-treatec 
females. In the same study, some vidarabine-treated male mice 
developed kidney neoplasia. No renal tumors were found in the 
vehicle-treated control mice or the vidarabine-treated female 
mice. 

In the rat study, intestinal, testicular, and thyroid neoplasia oc- 
curred with greater frequency among the vidarabine-treatec 
animals than in the vehicle-treated controls. The increases ir 
thyroid adenoma incidence in the high-dose (50 mg/kg) males 
and the low-dose (30 mg/kg) females were statistically signifi- 
cant. 

Hepatic megalocytosis, associated with vidarabine treatment 
has been found in short- and long-term rodent (rat and mouse) 
studies. It is not clear whether or not this represents a pre- 
neoplastic change. 

The recommended frequency and duration of administratior 
should not be exceeded (see Dosage and Administration). 
Precautions. The diagnosis of keratoconjunctivitis due to Herpes 
simplex virus should be established clinically prior to prescribing 
Vira-A Ophthalmic Ointment, 3%. 

Patients should be forewarned that Vira-A Ophthalmic Oint- 
ment, 3%, like any ophthalmic ointment, may produce a temporary 
visual haze. 

Although viral resistance to Vira-A has not been observed, this 
possibility may exist. 

Adverse Reactions. Lacrimation, foreign-body sensation, con- 
junctival injection, burning, rritation, superficial punctate 
keratitis, pain, photophobia, punctal occlusion, and sensitivity 
have been reported with Vira-A Ophthalmic Ointment, 3%. The 
following have also been reported but appear disease emimted: 
uveitis, stromal edema, secondary glaucoma, trophic defects, cor- 
neal vascularization, and hyphema. 

Overdosage. Acute massive overdosage by oral ingestion of the 
ophthalmic ointment has not occurred. However, the rapid 
deamination to arabinosylhypoxanthine should preclude any 
difficulty. The oral LD50 for vidarabine is greater than 5,020 mg/ 
kg in mice and rats. No untoward effects should result from inges- 
tion of the entire contents of a tube. 

Overdosage by ocular instillation is unlikely because any ex- 
cess should be quickly expelled from the conjunctival sac. Too 
frequent administration should be avoided. 

and Administration. Administer approximately one hali 
inch of Vira-A Ophthalmic Ointment, 3%, into the lower con- 
junctival sac five times daily at three-hour intervals. 

If there are no signs of improvement after 7 days, or complete 
re-epithelialization has not occurred by 21 days, other forms of 
therapy should be considered. Some severe cases may require 
longer treatment. 

After re-epithelialization has occurred, treatment for an addi- 
tional seven days at a reduced dosage (such as twice daily) is 
recommended in order to prevent recurrence. 

How Supplied. N 0071-3677-07 (Stock 18-1677-139) 

Vira-A Ophthalmic Ointment, 3%, is supplied sterile in 
ophthalmic ointment tubes of 3.5 g. The base is a 60:40 mixture 
of solid and liquid petrolatum. UK 

PARKE-DAV/S 
Divesion of Warner-Lambert Compan 


PD-JA-2320-+-P (5-78) Morris Plains, NJ 07950 


A LOGICAL FIRST CHOICE FOR 
HERPES SIMPLEX 
» VIRUS KERATITIS 


VIRA-A. 


(vidarabine ophthalmic ointment), 3% 





Not only as effective but is also effective 

s IDU in treating in patients resistant or 
terpes simplex virus hypersensitive to or 
eratitis... =- intolerant of IDU* 





linical Evidence NO- of Description 
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The origin of today’s prescription symbol “Rx” goes back 5,000 years to 
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Introducing 


For Topical Treatment of 
Epithelial Keratitis Caused by Herpes Simplex Virus 


VIROPTIC 


Infiunaine) 


OPHTHALMIC SOLUTION, 1% 


STERILE 


95% of Patients Responded 


During controlled clinical trials 95% of 
patients (92 of 97) responded to 
VIROPTIC therapy. Dendritic and geo- 
graphic ulcers were re-epithelialized in a 
mean time of 6 and 7 days, respectively. 


Significantly More Convenient 


e Less frequent applications 

e No middle of the night dosage 

e None of the blurring and inconvenience 
of ointments 


5 to 9 Drops Daily 

One drop every 2 hours while awake 
until herpetic lesion has completely 
re-epithelialized, then one drop every 4 
hours for 7 days post-re-epithelialization. 





0 days 


Sdays after VIROPTIC therapy 


Effective in 138 of 150 patients 
Unresponsive or Intolerant to 
Idoxuridine or Vidarabine 


In studies of patients unresponsive or 
intolerant to idoxuridine or vidarabine, 
VIROPTIC demonstrated 92% effective- 
ness. Dendritic and geographic ulcers 
were re-epithelialized in a mean time of 
6 and 12days, respectively. 


Please see following page for brief summary of prescribing information. 
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VIROPTIC 
Influnaine 


OPHTHALMIC SOLUTION, 1% 


STERILE 


DESCRIPTION: VIROPTIC® is the brand name for trifluridine (also 
known as tnfluorothymidine, F3TdR,F3T), an antiviral drug for topical 
treatment of epithelial keratitis caused by Herpes simplex virus. The 
chemical name of trifluridine is 5-trifluoromethyl-2’-deoxyuridine. 
VIROPTIC sterile ophthalmic solution contains 1% trifluridine in an 
aqueous solution with acetic acid and sodium acetate (buffers), sodium 
chloride, and thimerosal 0.001% (added as a preservative). 


CLINICAL PHARMACOLOGY: Trifluridine is a fluorinated pyrimi- 
dine nucleoside with m vitro and im vivo activity against Herpes simplex 
virus, types | and 2 and vacciniavirus. Some strains of Adenovirus are 
also inhibited in vitro. 

Intraocular penetration of trifluridine occurs after topical instillation of 
VIROPTIC into human eyes. Decreased corneal integrity or stromal or 
uveal inflammation may enhance the penetration of trifluridine into the 
aqueous humor. Unlike the results of ocular penetration of trifluridine m 
vilro, 5-carboxy-2'-deoxyuridine was not found in detectable concentra- 
tions within the aqueous humor of the human eye. 


INDICATIONS AND USAGE: VIROPTIC brand Trifluridine 
Ophthalmic Solution, 1% is indicated for the treatment of primary 
keratoconjunctivitis and recurrent epithelial keratitis due to Herpes 
simplex virus, types 1 and 2. VIROPTIC is also effective in the 
treatment of epithelial keratitis that has not responded clinically to the 
topical administration of idoxuridine or when ocular toxicity or 
hypersensitivity to idoxuridine has occurred. In a smaller number of 
patients found to be resistant to topical vidarabine, VIROPTIC was 
also effective. 
The clinical efficacy of VIROPTIC in the treatment of stromal keratitis 
and uveitis due to Herpes simplex or ophthalmic infections caused by 
vacciniavirus and Adenovirus has not been established by well-con- 
trolled clinical trials. VIROPTIC has not been shown to be effective in 
the prophylaxis of Herpes simplex virus keratoconjunctivitis and 
epithelial keratitis by well-controlled clinical trials. VIROPTIC is not 
effective against bacterial, fungal or chlamydial infections of the cornea 
or nonviral trophic lesions. 

During controlled multicenter clinical trials, 92 of 97 (95%) patients (78 

of 81 with dendritic and 14 of 16 with geographic ulcers) responded to 

VIROPTIC therapy as evidenced by complete corneal re-epithelializa- 

tion within the 14 day therapy period. In these controlled studies, 56 of 

75 (75%) patients (49 of 58 with dendritic and 7 of 17 with geographic 

ulcers) responded to idoxuridine therapy. The mean time to corneal 

re-epithelialization for dendritic ulcers (6 days) and geographic ulcers (7 

days) was similar for both therapies. In other clinical studies, VIROP- 

TIC was evaluated in the treatment of Herpes simplex virus keratitis in 

patients who were unresponsive or intolerant to the topical administra- 

tion of idoxundine or vidarabine. VIROPTIC was effective in 138 of 

150 (92%) patients (109 of 114 with dendritic and 29 of 36 with 

geographic ulcers) as evidenced by corneal re-epithelialization. The 

mean time to corneal re-epithelialization was 6 days for patients with 
dendnitic ulcers and 12 days for patients with geographic ulcers. 

CONTRAINDICATIONS: VIROPTIC brand Trifluridine Ophthal- 

mic Solution, 1%, is contraindicated for patients who develop hypersen- 

sitivity reactions or chemical intolerance to trifluridine. 

WARNINGS: The recommended dosage and frequency of administra- 

tion should not be exceeded (see Dosage and Administration). 

PRECAUTIONS: 

Genera: VIROPTIC brand Trifluridine Ophthalmic Solution, 1% 
should be prescribed only for patients who have a clinical diagnosis of 
herpetic keratitis. 

VIROPTIC may cause mild local irritation of the conjunctiva and 
cornea when instilled but these effects are usually transient. 


Although documented m vitro viral resistance to trifluridine has not 
been reported following multiple exposure to VIROPTIC, the 
possibility exists of viral resistance development. 

Carcmogenesis, Mutagenesis, Impairment of Fertility: Mutagenic Potential. 
‘Tnflundine has been shown to exert mutagenic, DNA damaging and 
cell transforming activities in various standard m vitro test systems, and 
clastogenic activity in Vicia faba cells. 

Although the significance of these test results is not clear or fully 
understood, there exists the possibility that mutagenic agents may 
cause genetic damage in humans. 

Oncogenic Potential. The oncogenic potential of trifluridine is 
unknown at this time. The oncogenic potential of trifluridine in 
rodents is being evaluated. 

Pregnancy: The drug should not be prescribed for pregnant women unless 
the potential benefits outweigh the potential risks. 


Nursing Mothers: It is unlikely that trifluridine is excreted in human milk 
after ophthalmic instillation of VIROPTIC because of the relatively 
small dosage (=5.0 mg/day), its dilution in body fluids and its 
extremely short half-life (approximately 12 minutes). The drug 
should not be prescribed for nursing mothers unless the potential 
benefits outweigh the potential risks. 


ADVERSE REACTIONS: The most frequent adverse reactions 
reported during controlled clinical trials were mild, transient burning or 
stinging upon instillation (4.6%) and palpebral edema (2.8%). Other 
adverse reactions in decreasing order of reported frequency were 
superficial punctate keratopathy, epithelial keratopathy, hypersensitivi- 
ty reaction, stromal edema, irritation, keratitis sicca, hyperemia, and 
increased intraocular pressure. 

OVERDOSAGE: Overdosage by ocular instillation is unlikely because 
any excess solution should be quickly expelled from the conjunctival sac. 
Acute overdosage by accidental oral ingestion of VIROPTIC has not 
occurred. However, should such ingestion occur, the 75 mg dosage of 
triluridine in a 7.5 ml bottle of VIROPTIC is not likely to produce 
adverse effects. Single intravenous doses of 15-30 mg/kg/day in children 
and adults with neoplastic disease produce reversible bone marrow 
depression as the only potentially serious toxic effect and only after 3-5 


courses of therapy. The acute oral LD5ọ in the mouse and rat was 434s» 


mg/kg or higher. 

DOSAGE AND ADMINISTRATION: Instill one drop of VIROPTIC 
Ophthalmic Solution, 1% onto the cornea of the affected eye every two 
hours while awake for a maximum daily dosage of nine drops until the 
corneal ulcer has completely re-epithelialized. Following re-epithelializa- 
tion, treatment for an additional seven days of one drop every four hours 
while awake for a minimum daily dosage of five drops is recommended. 
If there are no signs of improvement after seven days of therapy or 
complete re-epithelialization has not occurred after 14 days of therapy, 
other forms of therapy should be considered. Continuous adminsitra- 
tion of VIROPTIC for periods exceeding 21 days should be avoided 
because of potential ocular toxicity. 

HOW SUPPLIED: VIROPTIC Ophthalmic Solution, 1% is supplied 
as a sterile ophthalmic solution in a plastic Drop-Dose® dispenser bottle 
of 7.5 ml. 
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ILITY, CONVENIENCE, 
IN OFFICE, CLINIC, OR HOSPITAL 





Charles endophotocoagulator Iris coagulator attachment Monocular indirect ophthalmoscope 


“Endo, Iris, and Exo Photocoagulation 


The truly portable LOG-3 gives ophthalmologists the convenience of performing photocoagulation 
procedures whenever desired. This high quality, lightweight, compact instrument may be placed on a roll- 
around table and plugged to any outlet for mobility within office, clinic, or hospital. The unit can be hand 
carried from one facility to another. What’s more, its attractive low price makes the LOG-3 an exceptionally 
cost-efficient ophthalmic instrument for private practice or institutional use. 


Log-3 Features 
è Direct ophthalmoscope delivery system standard. Monocular indirect erect image system with zoom and focus 
optional. 
è A Charles Endophotocoagulator for Trans Pars Plana coagulation may be used. 


è Powerful 300 watt Xenon lamp with built in parabolic reflector permits 1.5° aperture for close macula work 
and 6° for fast and efficient pan retinal application. 


è Unique “optimatic” control combines power and time settings in a single dial. 
® Articulated arm extends to make patient repositioning unnecessary. 


6 a 
è Operates on any standard line voltage. cl k n À tex erann pe 
® No installation costs. devices corp. 


183 newbury st./danvers, ma. 01923; USA 
(617) 774-0415 cable clinitex/danvers TWX 710-347-1721 
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Tear Duct Tubes 


Sterilization Tray 
Constructed of specially anodized 


Storage Tray 
This sturdy plastic tray provides a 


convenient method for storage of 


tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


aluminum, this impact-resistant 
tray protects your tubes as well 
as providing a convenient way of 
Sterilization and handling...with 


Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily avail- 
able in standard, assorted or 


special sets. Special sizes may be 


enough pockets to hold all tubes obtained upon request. 


from the three Jones Tube Sets. 


* L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, 
Measuring Volume 59, No. 5, May, 1965. j r ái 
Scale ; J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery--- 
This anodized Up-To-Date, Aesculapius Publishing Company, 1970. 

aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 


fast way of Additional Information Available From: 


measuring tubes 2 
Weiss chinijic Glu Blowing Co 


for go-no go 
2025 S.W. BRIGGS COURT ¢ BEAVERTON, OREGON 97005 e (503) 644-3507 


ESTABLISH A ZONE 
OF COMFORT 


r with the NEVYAS DRAPE RETRACTOR 


A` 
n Pe This light, disposable, stick-on 
k ss rR retractor helps eliminate the patient's 
ogee SP feeling of ‘suffocation.’ It offers an 
unrestricted breathing zone that 
NY $ leaves the nose and mouth 
X) | untouched by the surgical drape. 
$ | Order today by filling-in the coupon, 
F / below: 



























WOLDVELIE Ne J 





Diversatronics, Inc. 


456 Parkway, Broomall, Pa. 19008 (215) 356-3995 


A: 
r 
iv 


Please send me packages of your NEVYAS DRAPE 
RETRACTOR today, at the special price of $19.00 per 24-piece 
package. PS 
Enclosed is my check for: - Please bill me |. 
NAME ;: ————————— ————————— 
Adaress: 

Hospital: — ——_ — : — 


City/State/Zip: ao —— ee 





diversatronics in. 


Stars 


in thë 
PG 
Galaxy 


For reliable, 
personalized service 
and superior quality 
manufacturing backed 
by 40 years of 
pioneering optical 
research and experience 
— thousands of doctors 
across the nation 
depend on 
Precision-Cosmet. 


} 


PC produces these anterior 
chamber lenses recognized 
nationally for quality — 
AZAR® 

KELMAN Ii™ 

TENNANT” 


Did you know PC also produces 
these outstanding lenses? 


IRIS SUTURE 

IRIS PLANE 

CIRCULAR OPEN 
LOOP POSTERIOR 

PEARCE STYLE 

IRIDOCAPSULAR 


And PC will soon introduce 

these new lenses — 

IRIS CLIP WITH POLYPROPYLENE 
STAVE — MODEL 330 

4-LOOP STYLE — 
MODEL 320 


® 


~ Precision’s our 
first name and 


first objective 


939-1975 : PRECISION-COSMET CO., INC. 


11140 Bren Road West. Minnetonka, MN 55343 In Minnesota, call 612-933-1215 collect e WATS 1-800-326-3961 





18 AMERICAN JOURNAL OF OPHTHALMOLOGY 


YOU Now Give 
THE FINEST PROFESSIONAL SERVICES 


YOU CAN ALSO PROVIDE 
THE WORLD’S FINEST CORNEAL LENSES 


Pitch polished. 
Stress-free English plastic. 


Modern Arc optical inspection assures Lensometer 
image and optics like finest microscopic lenses. 


. Unparalleled tolerances: 

. Rapid delivery anywhere in U.S. 

i n assistance when problems arise. 
. Call our WATS line. We pay charges. 


SOPER INTERNATIONAL OPHTHALMICS 


Division of 


(pre) cornea lens company 


Distributors for Hydrocurve & Softcon Products 
P.O. Box 22703 » Houston, Texas 77027 
WATS 800-231-3561 » TEXAS WATS 800-392-2279 
LOCAL 524-4661 





“Doctor I can’t find 
| sunglasses dark enough.” 


: How many times have you heard Five different modes—light transmis- 
this complaint from your patients sion from 1% —10%— plano only. Case in- 

with...aphakia, uveitis, bullous kera- cluded. Lower transmissions at increase 
topathy, albinism, inflammatory cor- cost reduce IR significantly. Colors — 
neal disease, incipient cataract, post- light green, medium amber, amber, 
op intraocular lens seeker ae all anterior segment surgery. dark grey-green, dark green. 

Now OLo has the answer! At prices that are realistic! Priced as low as $4.50 on 

OLo offers significant protection to patients whose eyes must be quantity orders. Send for in- 
shielded from ultraviolet light and wind; patients with pterygium; basal formation. See coupon below. 


cell carcinoma; pinguecula; skin lesions that respond to actinic rays. 

OLo in new full size may be worn alone or over most spectacles. Wrap Oo Oo OLo 
around side shields and anti-glare frosted brow guard make these sun- Products. Ltd 
glasses remarkably comfortable. ’ j 










OLo Products, Inc. 











| Box #613, Manhasset, N.Y. 11030 Tel. (516) 487-8576 

I Please send me: a sample p air of Sunglasses. | am enclosing $6.00 (professional price) 

l plus $1.00 for postage and handling 

IO Light Green 10% transmission. O Medium Amber 8% transmission 

1 O Send me detailed Brochure 

| Name = Address 

aa a Lip — 


SS SE SS ES SS A AS SS SS SS SS GE MOS GEN! SE GER SEY MR! EY Se set ell 
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A COMPREHENSIVE COURSE IN 
INTRAOCULAR LENSES and PHACOEMULSIFICATION 
Outstanding Faculty covers over 10,000 cases of all types of lenses 
FACULTY 
Richard Kratz. M.D. Robert M. Sinskey, M.D. 


Thomas Mazzocco, M.D. Course Director 
Michael Colvard,M.D Edwin Hill, M.D. Jerry Pierce, M.D. 
Michael Lieppman, M.D. James Little, M.D. Steven Shearing, M.D. 


COURSE LIMITED TO 16 Fee: June $850 
FOR PERSONALIZED INSTRUCTION Oct and Dec $900 


26 Hours CMA-AMA Category | Credit Cancellation Fee: $150.00 
Cavitron Approved 


GUEST FACULTY 


Charley Andrews, M.D.—U.S.A. Michail Krasnov, M.D.—USSR 
Mr. Eric Arnott—Great Britain William Maloney, M.D.—U.S.A. 
Michael Blumenthal, M.D.—Tel Aviv Donald Praeger, M.D.—U.S.A. 
Leo Bores, M.D.—U.S.A. Donald Serafano, M.D.—U.S.A. 
Leonard Christensen, M.D.—U.S.A. William Vallotton, M.D.—U.S.A. 
William Harris, M.D.—U.S.A. Franco Verzella, M.D.— italy 


COURSE INCLUDES 

10 or more live cases with the Shearing Posterior Chamber Lens, the Mark VIII Choyce lenses, 
Binkhorst type lenses using Intracapsular, Extracapsular and the latest modifications of the 
‘“PHACOEMULSIFICATION TECHNIQUES”, Secondary implants, Animal surgery using 
‘“PHACOEMULSIFIER’”’, Patient selection, Pre- and Post-operative care, Post-operative examina- 
ugna, “INTRAOCULAR LENS CALCULATION”, Complications including removal and changing 
of lenses. 


Brainstorming with the Faculty 


COURSE DATES 
Jun. 12-14; 
Oct. 9-11; Dec. 11-13 


Presented by: 
THE FOUNDATION FOR OPHTHALMIC EDUCATION 


Under the auspices of 
THE SOUTHERN sbi LIONS EYE INSTITUTE 


SAINT JORN S HOSPITAL AND HEALTH CENTER 
SANTA MONICA, CALIFORNIA 





Please detach and Mail to: FOUNDATION FOR OPHTHALMIC EDUCATION 
2232 Santa Monica Boulevard ¢ Santa Monica, California 90404 (213) 829-4711 


Please send me further information. | am interested in the course for: 
JUNE OCTOBER DECEMBER 


NAME a — š 





ADDRESS - l a E 





ZIP l ae ana PHONE 


Its Electronic. 


BeVAT" is not just faster: It is better. 


This is the first visual acuity testing system using electronic 
video displays and controls. Not only is it brighter and 
sharper than charts or projectors, it has a microprocessor 
that does wonders for productivity, accuracy, 
and convenience. 


































Your patient’s display. B-VAT’s character displays are 

~ exceptionally sharp, bright, and precisely proportioned. They 
i E Eent be memorized, because random combinations may be 
m generated each time a display goes up. Successive lines al- 
ways have completely different characters. You can establish 
acuity, in Snelling increments or in increments of five, all the 
way from 20/10 to 20/400 (for the first time a low-vision 

ee patient’s acuity can be closely determined). 
x | The display can be set up at any viewing distance between 
10 and 20 feet, with the letter sizes adjusted 
accordingly. A duo-chrome test is built in. 





Your control console. You have your own display showing exactly 
what the patient sees and a control console. That means you 
can face the patient normally and watch his actions while 
simultaneously selecting displays and monitoring them. 

You select characters and lines instantly at the touch 
of a button. No waiting for slides to advance, no lens 
cleaning or bulb replacement. 

Patient acuity threshold is established quickly using 
B-VAT’s zoom control: A 20/15 letter grows in incre- 
ments of five automatically until the patient recognizes it, 
at which point the size is displayed in lighted numbers 
on your control panel. 

No need to stop and record test results. They can be 
stored in B'VAT’s 7 
“memory” and in- ; 
stantly recalled for 
recording. 

B-VAT is a better 
idea whose time 
has come. It does 
everything the stan- 

dard test requires, 
only faster, more ac- 
curately, and with 
unprecedented 
convenience. 

Two good looks 
will convince you. Mail the coupon or call us = 
we'll arrange a demonstration. 800-225-0462. 





O Please call me to arrange a demonstration 
| of B-VAT. 
| C Please send me more information. 





L LEO A VES UNET ue | 





| Address R | 





| a NN 


: Telephone a Sa eee 


~ Mentor | Mentor Division of Codman, Randolph, Mass. 02368 


INTRODUCING 


Model PF-3 
J. Shock Phaco Fragmentation Unit 





for extracapsular cataract extraction 
through the limbus or pars plana 
prior to posterior vitrectomy 


CAPABILITIES = 


This new model has significant modifications which, 
together with the outstanding features of the original 
J. Shock fragmentation unit, make it one of the finest, 
most efficient and convenient instrumentations for 


extracapsular cataract removal through the pars plana 
or limbus. 


It employs ultrasonic vibration to break up lenses of 
hardness up to 4+. Its hollow titanium needle per- 
mits irrigation of the site to flush out the fragmented 
particles either past the needle or through it. The 
transducer unit that delivers the ultrasonic vibrations 
requires a minimum of adjustments by the surgeon 
but provides for variations in power or frequency 
when desired. It has Underwriters Laboratories 


approval and uses standard 110 or 220 AC current, 
50-60 Hertz. 


(P 


M 
& z 


UL Approved 


Hand-held instrument is small, light, and holds a 
19-gauge or 20-gauge needle. Needles can be supplied 
in 20mm or greater length, and are quickly and easily 
interchanged. Three hand pieces with needles are 
supplied with the unit. 


\ Ñ ~ 
Ñ 
\ / 
a N 5 
pae 


ae 





— 


EFFICIENT « SIMPLE « SAFE eœ 


EASY TO USE 
LOW INVESTMENT COST »• 


LOW OPERATING COST 


For More Information Call or Write... 





UNITED SONICS, INC. 
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1980 OCUTOME®/FRAGMATOME™ WORKSHOP SCHEDULE 


These workshops offer the discerning Ophthalmic Surgeon comprehensive didactic sessions and practical lab experi- 
ence in the use of the OCUTOME/FRAGMATOME System* For further information on a specific workshop, please 
contact the Workshop Coordinator in charge. All workshops have limited registration. 


Workshop 
Locations Director Coordinator 


Feb. 1-2 Tulane Medical School James Diamond, MD Mr. Joe DiAngelo 
New Orleans, LA (504) 588- 

Feb. 15-16 USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 
Los Angeles, CA (213) 226-2752 

April 25-26 University of North Carolina David Eifrig, MD Betty Neilson 
Chapel Hill, NC (919) 966-4161 

May 8-10 University of Texas Medical School David Hunter, MD Marilyn Rennels 
San Antonio, TX (512) 691-6295 

June 4-5 Medical College of Wisconsin Travis Meredith, MD Catherine Willman 
Milwaukee, WI Trexler Topping, MD (414) 257-5110 

June 12-13 Georgetown University Leonard Parver, MD Chris Bolton 


Washington, D.C. (202) 625-2306 
(10:00am—6:00 pm) 


St. Lukes Hospital A Singerman, MD Molly Moidell 
Cleveland, O Howard Kohn, MD (216) 421-1213 


Ingalls Memorial Hospital David H. Orth, MD Sue oe 
Harvey, IL (Chicago area) (312) 556- 8710 


USC-Estelle Doheny Kenneth Diddie, MD Priscilla Franklin 

Los Angeles, CA (213) 226-2752 
Sept. 12-13 Abbott-Northwestern Hospital Donald P. LeWin, MD Nancy Peterson 

Minneapolis, MN (612) 874-5212 


University City Holiday Inn Alexander J. Brucker, MD Donna Wengert 
Philadelphia, PA (215) 662-8675 
(Sponsored by: Scheie Eye Inst.) 


Oct. 24-25 St. Louis Eye Hospital Anwar Shah, MD Patricia Pierce 
St. Louis, MO (314) 644-6800 
Dec. 4-5 Englewood Hospital Richard M. Klein, MD Patricia James 
Englewood, NJ IN New York City area) Robert L. Bergen, MD (201) 837-7300 


*A CooperVision Product 
Manufactured by COOPER MEDICAL DEVICES CORP. 
600 McCormick Street, San Leandro, CA 94577. 
Phone toll free in the U.S.A., (800) 227-0591; 
in California, (415) 568-6800. 
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PROCEEDINGS OF DAVID J. KELMAN RESEARCH FOUNDATION 
THE PAUL Hyatt Regency Hotel 


Acapulco, Mexico 


CIBIS CLUB, 1979 October 28-31, 1980 


illustrations, $20.00. 
Editors: Edward Okun, M.D. SPEAKING ON RADIAL KERATOTOMY 


Other Topics to Include: 
and Glen Paul Johnston, M.D. ea 
Se A ; Planned Extracapsular Cataract Extraction 
With nineteen contributors 


Phacoemulsification and Aspiration 


The Paul Cibis Club is a scientific society a a 


Refractive Keratoplasty 


comprised of retinal fellowship alumni of 
Washington University School of Medicine. 


This new publication consists of the edited REGISTRATION OPEN TO 
proceedings of the third biennial meeting, ALL OPHTHALMOLOGISTS, BUT LIMITED 


held in St. Louis, Missouri, April 28-29, Contact: 


1979. Cibis lecturer: Stephen Ryan, Group Consultants International, Ltd. 
M.D. 70 Glen Cove Road 


Roslyn Heights NY 11577 
Orders should be sent with payment to: (800) 645-6313 


The Paul Cibis Club Suite 5103 Queeny Tower NY residents call (516) 484-5055 


4989 Barnes Hospital Plaza+ St. Louis, MO 63110 ask for “Kelman Coordinator’ 


A PLUS FOR OPHTHALMOLOGY WITH 
VELOTRON’S PINHOLE PLUS 


Lightweight (21 grams), Economical and Pocket- 
able, it allows for rapid estimate of visual acuity of 
post-operative cataract patients for both distance 
(20 feet) and near (14 inches). 

Easily carried in either pocket or purse, patients 
with sub-normal reading vision find the PINHOLE 
PLUS an extremely valuable aid. 

For further information, please contact: 


VELOTRON, INC. 
6517 Ft. Hamilton Pkwy. 
Brooklyn, N.Y. 11219 
Phone (212) 680-1205 
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| SUPRAMID EXTRA’ 


The Tissue-Friendly, Cable-type, Nylon-6 suture from S. Jackson, Inc. 


—proven in all types of surgery for 30 years 


e THE inert polyamide e Extremely strong 
e Non-absorbable e Ties easily...with fewer knots 
yt: e Long-lasting in tissue e Stays tied 


SUPRAMID EXTRA?® sutures in sterile packages 


e Sizes 10-0 to 0 with swaged-on ¢ Needles by Sharpoint®): Spatulated, 
needles (sizes 1, 3, and 8 also Reverse Cutting, Taper Point. Also special 
available) needles with von Noorden, Knapp, and 

Yasargil design. Guibor design 
frontalis-Fixation “ski” needles. All needles 
attached to appropriate sizes of Supramid 
Extra suture. 


The same inert SUPRAMID® material is now available as: 

SURGICAL FOIL ......ccc000 smooth surface or ‘‘Guibor-design’’ 
orange-peel surface for orbital floor 
blow-out fracture repair and other 
oculo-plastic surgery. 


EYE MUSCLE SLEEVES ...... for preventing eye muscle adhesions, as 
° developed by Edward A. Dunlap, M.D. 
QUARTER-GLOBE CAPS..... for adhesion prevention according to Philip 
Knapp, M.D. 
| snaa re ere ere for rhinoplasty and mentoplasty augmentation 


For information and catalog write or call 


S. JACKSON, INC. (Dept. J) 
4815 Rugby Ave., 


Washington, D.C. 20014 
Phone: 301-657-8920 


25 


Where Seeing 
Really is Believing. 


For years, Marco has been providing 
optical instruments of precision qual- 
ity and unrivaled price. Slit Lamps... 
Lensmeters ...Keratometers... 
Perimeters ...and many others. 

Now Marco has decided it’s time to 
get down to basics, with the primary 
instrument of every professional prac- 
tice. The result is the all new Marco 
RT-1, a refractor of superb optical 
characteristics featuring selectively 
synchronized cross-cylinders and a 
complete selection of popular lenses. 

The Marco RT-1 is now in production 
and will be available early this fall, at 


a price that only Marco can afford to 
offer and you can afford to buy. 

If you're thinking of purchasing a 
refractor, you may find the brief wait 
very much to your advantage. Your 
nearby Marco distributor is taking 
advance orders now. 


N. soa 


P.O. Box 10187/Jacksonville, Florida 32207 
Call Nationwide Toll Free: 800/874-5274; 
in Florida: 800/342-9351; Telex: 56209 
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From 


Rees 


AESTHETIC PLASTIC SURGERY 


Volume One 


Truly the definitive work in the field, this comprehensive 
two volume set covers all aspects of aesthetic surgery of 
the body. Replacing the previous Rees & Wood-Smith: 
Cosmetic Facial Surgery, this new work is completely 
revised and updated. Over 80% of the book deals with 
the face with special emphasis on management of special 
problems. Every problem is treated individually with 
specific case studies, preoperative and postoperative 
photographs, and illustrations. Volume | covers Patient 
Section, Anesthesia, Preoperative Preparation and 
Rhinoplasty. Volume || deals with the Eyes, Face, Hair 
Transplant, Chin, Ears and the rest of the body. 
By Thomas D. Rees, MD. Two Vol. Set: About 1170 pp., 705 ill. 
(some in color). Ready soon. Vol. |: Order #7519-0. Vol. II: 
Order #7521-2. Two Vol. Set: Order #7522-0. 


Chumbley 
OPHTHALMOLOGY IN 
INTERNAL MEDICINE 


Covering new insights and current developments in 
ophthalmic practice, this new reference also gives the 
ophthalmologist new concepts of disease and thera- 
peutics in internal medicine. All major areas are dis- 
cussed, and each disorder is considered from both the 
general and ocular manifestations. Particular emphasis is 
placed on endocrine disorders, rheumatologic disorders 
and infectious diseases because of the important 
association of ocular findings with these conditions. 


By Lee C. Chumbley, MD. About 290 pp., 195 ill. About $26.00. 
Ready soon. Order #2578-9. 





Fraunfelder & Roy 
CURRENT OCULAR THERAPY 


An excellent reference on ocular drugs, this new work 
includes a concise definition of each disease discussed, 


its incidence and epidemiology, asummary of alternative 
Saunde rs and adjunctive therapies, periocular areas involved, and 


precautions for use of drugs. Nearly 400 conditions are 
defined and appropriate treatment summarized. Both 
deseases affecting the eye directly and those with im- 
portant ocular side effects requiring therapy are dis- 
cussed. Coverage includes infectious diseases, parasitic 
diseases, endocrine disorders, hematologic and cardio- 
vascular disorders, refractive disorders and much more. 
A useful appendix concludes the work listing all drugs 
mentioned in text, with European, generic and brand 
names, 


By Frederick T. Fraunfelder, MD, FACS, Prof. and Chairman, 
Dept. of Ophthalmology, Univ. of Oregon Health SciencesCenter, 
Portiand; Formerly Prof. and Chairman, Dept. of Ophthalmology, 
Univ. of Arkansas for Medica! Sciences, and Consultant, Little 
Rock Veteran's Administration Hospital, Little Rock; and 

F. Hampton Roy, MD, FACS, Clinical Assoc. Prof., Dept. of 
Ophthalmology, Univ. of Arkansas for Medical Sciences, Baptist 
Medical Center, Little Rock. Associate Editor: S. Martha Meyer, 
Research Assoc., Dept. of Ophthalmology, Univ. of Oregon 
Health Sciences Center, Portland; Formerly Research Asst., 
Dept. of Ophthalmology, Univ. of Arkansas for Medical 
Sciences, Little Rock. About 705 pp. Ready soon. Order #3860-0. 


Cc Mail this no-risk coupon today. a) 


Pear eee ee Ee Se a eS as 


W B. Saunders 


W Washington Sq., Phila., PA 19105 


Send on 30-day approval g 
L] Fraunfelder & Roy #3860-0 Rees #7521-2 (Vol. II) 
| Rees #7519-0 (Vol. 1) oO Chumbley #2578-9 


L CHECK ENCLOSED _J BILL ME US Prices differ outside US 


J SEND POSTPAID POSTA SE: i HANDLING & are subject to change i 


Full Name 





Position & Affiliation 





Address 
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Equipment Report — One Call For Answers. 


Give Yourself A Choice! 


With one Toll Free call you can compare all makes and models 
from these leading Manufacturers of Ophthalmic Equipment. 


Available From One Source — Make Your Choice of High Quality 


House of Vision Instrument Co. Equipment And Instrumentation 


One call lets you compare all makes and models — From: 
(perimeters, slit lamps, ophthalmoscopes, tono- 
meters, retinoscopes, etc.) — and assures that your 
choice is the right equipment for you. 


e American Optical 


No single instrument is “just right” for all prac- 
tices. That’s why House of Vision Instrument Co. 
provides you with unique advantages in the selec- Bausch & Lomb 
tion, installation and service of ophthalmic instru- 
ments and equipment. 


You choose from the complete selection. Clement Clarke 
Fast Service Too! 
We have a nationwide team of service profes- Curry Paxton 


sionals to assure rapid, properly completed repairs 
and adjustments. One of our offices is strategically 
located in a major city near you. 


HOUSE OF VISION INSTRUMENT CO. 
1980 University Lane 
Lisle, IL 60532 (312) 960-5880 


TOLL FREE: (800) 323-7207 Marco 
In Illinois: (800) 942-1598 
M.I.R.A. 


Annapolis/Baltimore: (301) 621-9798 
(301) 987-4820 
Atlanta: (404) 482-9511 s 
Boston: (617) 961-2020 Nikon 
Chicago: (312) 960-5880 
Cincinnati: (513) 381-0320 O i 
Cleveland: (216) 442-4999 
Dallas: (214) 231-7344 cu US 
Denver: (303) 825-8355 
Des Moines: (515) 967-5611 
Detroit: (313) 525-6446 
Houston: (713) 820-5272 
Los Angeles: (213) 749-5188 
Milwaukee: (414) 276-0476 
Minneapolis: (612) 335-6818 Topcon 
New Orleans: (713) 820-5272 
New York: (201) 779-8787 
Oklahoma City: (405) 324-0713 Welch-Allyn 
Orlando: (305) 898-0587 
Pittsburgh: (412) 281-6615 
Portland: (503) 761-1241 ' 
San Francisco: (415) 924-6221 Zeiss 
St. Louis: (314) 231-6395 


Haag-Streit 


Reliance 





H HOUSE OF VISION INSTRUMENT CO. 
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For trial correction 
and orthoptic training: 


CLIP-ON PRISMS 


by BERENS 


Prism power and axis are clearly 
marked on edge of each round prism. 
May be rotated to any axis. Avail- 

able in sets and loose prisms of 

40 mm. or 44 mm. diameter. Available 
through optical and surgical suppliers. 


R. 0. GULDEN 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 













Step-by-step instructions from 54 contri- 
butors ... all styles of lenses, with an 
expanded section on WORST, SHEARING, 
CHOYCE, KELMAN, AZAR and LEISKE 


intraocular 
LENSES, plus McINTYRE’S simplified 


lens EXTRACAPSULAR techniques. 


manual è Where and how to order lenses 


èe Complications and how to treat them 


the 





BY DENNIS D. SHEPARD, M.D. FACS 
i ¢ Simplified lens power calculation 





i a . s g K yE "A 
á i ¢ Implantation instruments 
EF Í i] F \ | NI ¢ Intra- and Extracapsular techniques 
\ / = \ z J W l { \ 
| i \ p= 4 y s! i e A-Scan Ultrasonography 
i \{ ¢ Informed consent forms 
} {Aes 
he Pe : À ‘J e Post-op care 
| es a E T ¢ FDA & IRC regulations and reporting 
E / f e Surgical fees and 3rd party billing 
k a ) e 464 pages, 1163 references, illustrated 
Re — h. a É . . 
ALPAR DICKERSON KRAFF PEARCE - TR a Publisher - 
ANIS DREWS GREENE KRASNOV PROKOP t iller Str 
AZAR DULANEY HERTZOG KRATZ SHEARING - ` j on I 
BEALE EIFRIG HILES KWITKO SHEETS ı Santa Maria, California 93454 USA ! 
BINKHORST ELLINGSON HIRSCHMAN LEISKE SIMCOE ] : 
BOYD FECHNER HOFFER LITTLE SHEPARD ; 
BUNKER FYODOROV HUBBELL MANSCHOT SMITH | Please send me ____ copies of : 
BYRON GALIN JAFFE McCANNEL STEIN ithe NEW IOL Manual at $40 each. i 
CHOYCE GILLS JUNGSCHAFFER McINTYRE STRAATSMA f n . , i 
CLAYMAN GILMORE KEATES MICHELIS TENNANT pPrice includes tax and postage/ - 
DARIN GOULD KELMAN OSHER WORST i 


i handling (in U.S,A.). Enclose check. 


KELMAN ANTERIOR 
CHAMBER LENS" 
IOL COURSE 


LENGTH OF COURSE: 
1 Day Workshop — (Given monthly) 


CURRICULUM: 


Anterior vs. Posterior !.0.L.'s 

Contraindications to Anterior 1.0.L. 

Advantages of Kelman 1.0.L. 

Size and Stability of !.O.L.’s 

Techniques of Insertion into Small 
Incision 

Determination of Anterior Chamber 
Depth 

Maintenance of Anterior Chamber 
During Insertion 

Use of K.I.0.L. in Intracapsular, 
Extracapsular, Cryo or Ultra- 
sound Extraction & as Secon- 
dary Procedure 


Determining Lens Size 
Post-Operative Results 


*lens available to Precision-Cosmet 
and Heyer-Schulte Investigators 

COST: $125.00 

Video Cassette on 

technique available. 

LIMITED ENROLLMENT 

FOR DATES AND FURTHER DETAILS 

WRITE OR CALL: 


David J. Kelman 

Research Foundation 

150 East 58th Street 

New York, New York 10022 
(212) 838-2870 


NAME 
ADDRESS 
CITY 


STATE 


THE DAVID J. KELMAN 
RESEARCH FOUNDATION 
ANNOUNCES 
THE COMPLETELY 
REVISED PHACO- 
EMULSIFICATION COURSE 


NEW AND ENLARGED FACILITIES 
LATEST EQUIPMENT 


COURSE DIRECTOR: 
CHARLES D. KELMAN, M.D. 


GUEST FACULTY includes 


Jordan Burke, M.D. 

Leo T. Chylack, M.D. 
Joseph Della Russo, M.D. 
E. Reed Gaskin, M.D. 

K. Buol Heslin, M.D. 

Lee Hirsch, M.D. 

Leeds Katzen, M.D. 
Richard Keates, M.D. 
Oram R. Kline, M.D. 
Manus C. Kraff, M.D. 
Jess C. Lester, M.D. 
Howard L. Lieberman, M.D. 
William U. McReynolds, M.D. 
Lyle Moses, M.D. 

Herbert Nevyas, M.D. 
Donald L. Praeger, M.D. 
Malcolm S. Roth, M.D. 
Howard Sawelson, M.D. 
Ned L. Snider, M.D. 
Joseph Spina, Jr., M.D. 
Charles W. Tillett, M.D. 


COURSE DURATION: 
Three days—given monthly 


CURRICULUM INCLUDES: 
Extra-capsular Techniques; Phaco Skills; 
Lens Prolapse; Machine Theory and 
Operation; the Endothelium; Patient 
Selection; Animal Surgery 


An A.M.A.-C.M.E. accredited course; 
Category 1 


Tuition: $850* Residents: $200* 


*includes optional Kelman Anterior |.0.L. Course 
(one additional day) 


FOR FURTHER DETAILS, CONTACT: 


The David J. Kelman 
Research Foundation, Inc. 
150 East 58 Street 
New York, New York 10022 
(212) 838-2870 





Anterior or Posterior Segment Surgery 





& 
OPEN SKY LIMBAL VISC-X 
Your choice Your choice 1 Port System 
ot tip sizes of tip sizes 1.65 or 2.3 mm 





e Automatic or Manual 
Suction/Reflux 

e Micro-Tips: 1 mm 
Mini-Tips: 1.65 mm 
Lentectomy Tips: 2.3 mm 


Your Choice... 


è Oscillating, forward, reverse cutting modes - variable to 1,080 
cuts per minute. 


è Independent or concurrent cutting, suction, reflux, illum- 
ination, and bipolar bimanual diathermy 


è Emep@mnally bright fiber optics. Variable illumination, coaxial 
or separate, hooked or straight, with or without infusion. Bright 
enough for intraocular video display, tapes and films. 


è Hand held quartz infusion or quartz floating contact lenses. 
e Wide choice of probes, cannulas, infusion ports and plugs. 
è 1, 2, or 3 port systems for uni or bimanual techniques 


èe Hooked or straight needles and pics, with or without infusion, 
for all procedures. 


èe Automatic suction/reflux achieves instantaneous pressure 
equilibrium within the eye. Manual suction if desired. 


The VISC-X is lightweight and modular - assembles in seconds 


without tools. Rechargeable battery operation for patient safety. 


Surgery is aided greatly by use of special double lip, self- 
sharpening cutting tips which exert no traction on tissue or 
vitreous. 


a a division of 
cooper medical 
devices corp. 


183 Newbury Street/Danvers, MA 01923/USA 
Phone 617-774-0415 


t’s your choice 





MINI VISC-X MICRO VISC-X OPEN SKY 
2 Port System 3 Port System Your choice 
165 mm 1 mm of tip sizes 






The VISC-X is a revolutionary new concept in systems for anterior- 
posterior segment surgery. It permits the surgeon to employ a 
wide variety of techniques through singular or multiple incisions. 
Using the modular building block approach, the surgeon can 
create a system customized for present requirements and 
preferences. As needs change, the VISC-X systems may be 
expanded to permit additional techniques and procedures. 





Flash Autoclavability 


Flash autoclavability renders the fen? ready for 
emergencies or use several times in the same day, even back to 
back. Each instrument may be steam, gas, or heat sterilized 
individually in its own storage box, or as a system in the special 
see through tray. 


go Please have representative contact me. 
- C] 1 would like a demonstration with my staff attending 


ii (_] Please send more information. 


Name___ — Ž — Title 











Address 





City State Zip —— Phone 








Hospital or Clinic as = t 
z 
® 
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. Semi-Annual Cadaber Courses 
p $ of the 
€ : Nem York Medical College 

Y Westchester County Medical Center 


OCULOPLASTIC SURGICAL DISSECTION COURSE— October 22-25, 1980 
(40 HRS. CME & CAT I) 





FACULTY: ~~ SUBJECTS: 
M. Albom, M.D. J Hagedoorn, Ph.D Cosmetic Blepharoplasty, Blepharoptosis, Trauma 
M. Baskin, M.D. S. Hecht, M.D. Surgery, Lid Reconstruction, Lacrimal Surgery, Or- 
R. Coburn, M.D. L. Herman, Ph.D. bital Reconstruction, Entropion, Ectropion, Orbital 
N. Cousins, Esq. = rece! ie Fractures, Orbital Tumors and Chemosurgery. 
D. . Pastorek, M.D. 

H. Gould, M.D. E` Wiggs, M.D. SPECIAL FEATURES: 

M. Guibor. C.O. D. Wolfley, M.D. e Live Surgical Demonstration Video — . 

P Guibor. M.D and others. e Video Tape Surgery and Cadaver Dissections 

i ei e Film and Lectures 
CANE E AT Oe + PARTICIPANT'S CADAVER FOR PRACTICAL 
Ms. Paula Tamkin, Registrar SURGICAL DISSECTIONS 
c/o Dr. P. Guibor, 630 Park Avenue ¢ Course Outlines, Manuscripts, Materials 
New York, N.Y. 10021 (212) 734-1010 ¢ Sutures & Needles Courtesy Ethicon/Davis & 


Geck/S. Jackson 
+ Scheduled Transportation Motel to Medical Center 


October 22-25, 1980 (15 min.) 


OCULOPLASTIC REGISTRATION FORM ¢ Banquet & Daily Luncheons included 
Registration $650.00 


Name 





FUTURE MEETINGS 
Address z February 14-21, 1981 
International Oculoplastic 
City —— State___ Society Congress 
Telephone ( Caracus, Venezuela 
Specialty: Ophth—ENT—Plastic—Derm March 15-22, 1981 
(circle one) American Society Contemporary Ophth, 


Make check payable: The Oculoplastic Foundation, Inc. Oculoplastic Section . 
OCULOPLASTIC COURSE Disney World—Orlando, Florida 











The Absorber 


A Chemical Sunglass 


Unlike all other sunglass lenses, NolR chemically NoIR is a plano lens available in amber and grey- 
comforts and protects the eye with a complex sys- green with transmissions of total light ranging from 


tem of infrared and ultraviolet absorbers. 1% to 18%. 

f ; The 100 series is de- i 
Ninety-eight percent infrared and total ultraviolet signed to fit over D 7 penn 
are absorbed by the NolR lenses. This selective corrective spectacles = 
transmission of light enhances vision and comfort as (notably cataract) xt 
the eye receives only low levels of visible light to provide maxi- 


necessary for vision. mum protection, 
physically as well as 
chemically. 


NolR signifies “NO 
infrared” 


Clinical success with post-operative cataract, retinitis 
pigmentosa, macula degeneration, achromatopia, and 
albino patients is frequently achieved. 


Recreational Innovations Company PO Box 159/6155 Pontiac Trail South Lyon, Michigan 48178 313-769-5565 





12th ANNUAL ESTELLE DOHENY 
EYE FOUNDATION CONFERENCE 


Sponsored by 


i ESTELLE DOHENY EYE FOUNDATION 
and 


UNIVERSITY OF SOUTHERN CALIFORNIA 
DEPARTMENT OF OPHTHALMOLOGY 





OCTOBER 1, 2, and 3, 1980 eD ESTELLE DOHENY EYE FOUNDATION 


Los Angeles Hilton Hotel—930 Wilshire Boulevard, Los Angeles, 90017 


MEDICAL AND SURGICAL MANAGEMENT 
_ of INTRAOCULAR INFLAMMATION 


This course is designed to aid the practicing ophthalmologist in the diagnosis and medical and surgical 
management of intraocular inflammation including various uveitis syndromes, endophthalmitis (endogenous 
and post operative), opportunistic infections in the compromised host, cataract extraction in the uveitis patient, 
etc. A practical office-oriented approach to the clinical evaluation and laboratory work-up of patients with uveitis 
will be emphasized, and a detailed description and syllabus describing this approach to diagnosis, work-up, and 
therapy will be available to all participants. 


Discussions of various uveitis syndromes (Toxoplasmosis, Pars Planitis, Candida, Cytomegalic Inclusion 
Disease, Herpes Simplex and Zoster, Toxocara, J.R.A., etc.) will include diagnostic criteria, natural course, 
specific therapy, and prognosis. Special attention will be given to the management of complications of ocular 
inflammation including surgical procedures in the uveitis patient: cataract extraction (indications, techniques, 
results), glaucoma surgery, reina! detachment procedures, and lensectomy and vitrectomy techniques. Inflam- 
matory complications following !.0.L. insertion will be discussed, including cystoid macular edema. 


A special section on the uses and abuses of corticosteroids and the various non-steroidal anti- 
inflammatory, and immunosuppressive agents will be included as well as a section on complications of these 
f drugs. 


The role of special diagnostic studies including ultrasonography, electrophysiology, fluorescein angio- 
graphy, etc. will be discussed. A special feature will be the ‘‘Participating Workshops” in fluorescein angio- 
graphy, ultrasonography, electrophysiology, and clinical pathologic correlations. 


e «æ The Estelle Doheny Memorial Lecture................. Herbert E. Kaufman, M.D. 
A. Ray and Wendell C. Irvine Memorial Lecture....... G. Richard O’Connor, M.D. 
DOHENY EYE FOUNDATION 
GUEST FACULTY UNIVERSITY OF SOUTHERN CALIFORNIA FACULTY 
Robert S. Coles, M.D. Janet C. Blanks, Ph. D. Ronald E. Smith, M.D. 
James H. Elliott, M.D. Edward F. Cherney, M.D. David J. Schanzlin, M.D. 
Rudolph M. Franklin, M.D. Kenneth R. Diddie, M.D. Ronald H. Akashi, M.D. 
Conrad L. Giles, M.D. Steven E. Feldon, M.D. Bernice Z. Brown, M.D. 
William A. Godfrey, M.D. James V. Jester. Ph. D Jerry F. Donin, M.D. 
W. Richard Green, M.D. John S. Lee, M.D. Francis C. Hertzog, M.D. 
Herbert E. Kaufman, M.D. Don Minckler, M.D. A. Ray Irvine, M.D. 
David L. Knox, M.D. A. Linn Murphree, M.D. George K. Kambara, M.D. 
Irving H. Leopold, M.D. Anthony B. Nesburn, M.D. George E. Morgan, M.D. 
Roberta Myers, Ph. D. Richard R. Ober, M.D. Arthur E. Oberman, M.D. 
Robert A. Nozik, M.D. Thomas E. Ogden, M.D., Ph. Ralph S. Riffenburgh, M.D. 
G. Richard O'Connor, M.D. Stephen J. Ryan, M.D. Warren A. Wilson, M.D. 
b L. Douglas Perry, M.D. H. John Shammas, M.D. 
Thomas H. Pettit, M.D. Tuition: $300.00 (includes syllabus, luncheons, mixers) 


Theodore F. Schlaegel, Jr., M.D. Certified for 21 hours credit, Category |, AMA, CMA 


CONFERENCE DIRECTOR: Ronald E. Smith, M.D. 


For Application/Brochure: Bill Dowey, Conference Office, 
Estelle Doheny Eye Foundation, - 
1355 San Pablo St. 
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In chronic open-angle glaucoma therapy 


Two good reasons 
to switch patients to 












|. A better quality of life 
for many patients... 


Patients on TIMOPTIC® (Timolol Maleate, MSD) 
generally do not experience the 
following therapy-limiting side effects: 


change in pupil size/dimming of vision/night blindness” 
TIMOPTIC is contraindicated in patients who are 


hypersensitive to any component of this product. 
Occasionally, mild ocular irritation has been reported 
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Timophic 


(TIMOLOL MALEATE | MSD) 


OPHTHALMIC SOLUTION 


27.3 (Untreated) 





2. Efficacy maintained 
in long-term therapy... 


e No tolerance was observed in 102 patients for 28 months 

e TIMOPTIC was significantly more effective than 
pilocarpine or epinephrine in reducing elevated IOP’ 

e TIMOPTIC reduced IOP in 3 out of 4 patients” 


Based on controlled multiclinic studies, evaluating over 1000 patients 


MSD | | 
VERGE For a brief summary of Prescribing Information, 
M 


please see following page. Copyngnt « +979 by Merck & Co . Inc 
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NOW AVAILABLE 
NEW 
10-ml OCUMETER® 
-s 





kea 





(TIMOLOL MALEATE |MSD) Booth i 
OPHTHALMIC SOLUTION SEERE aan 


PRECAUTIONS: Should be used with caution in 


. patients with known contraindications to systemic use 
a beta-adrenergic blocking agent of beta-adrenergic receptor blocking prt He These 
in ophthalmic solution include bronchial asthma; sinus bradycardia and 
greater than first-degree block; cardiogenic shock; 
a significant advance for the reduction of IOP in right ventricular failure secondary to pulmonary 
hypertension; congestive heart failure; concomitant 
è chronic open-angle glaucoma use with adrenergic-augmenting psychotropic drugs 
In patients with a history of severe cardiac disease, 
e aphakic glaucoma pulse rates should be checked. Patients who are 
already receiving a beta-adrenergic blocking agent 
© some PANES wilh secondary giaucoma orally and who are given TIMOPTIC should be 
® patients with elevated intraocular pressure observed for a potential additive eftect either on the 
at sufficient risk to require lowering of the intraocular pressure or on the known systemic effects 


of beta blockade 
Sufficient clinical data have not been obtained to 
@ some patients who respond inadequately to show safety or efficacy in narrow-angle or 


angle-closure glaucoma 
multiple antiglaucoma drug therapy Pregnancy: TIMOPTIC has not been studied in 


human pregnancy. The use of TIMOPTIC in pregnant 


ocular pressure 


How to start patients on TIMOPTIC: women requires that the anticipated benefit be 
Usual starting dosage: one drop 0.25% TIMOPTIC in ee a ATN oe ee 
aach eve twice a da Use in Children: Since clinical studies in children have 
y y. not been done, TIMOPTIC is not recommended for 
use in children at this time 
How to transfer from current therapy to TIMOPTIC: ADVERSE REACTIONS: In clinical trials of up to iie 
1. On the first day: continue with the agent(s) already three years duration prior to release in 1978, signs and 
being used and add one drop 0.25% TIMOPTIC in each symptoms of mild ocular irritation were reported 
eye b.i.d occasionally. Local hypersensitivity reactions, including 
pig . localized and generalized rash, have occurred rarely 
2. On the second day: discontinue the previously used Slight reduction of the resting heart rate (mean 
agent(s) and continue with TIMOPTIC in each eye b.i.d. reduction 2.9 beats /minute, standard deviation 10.2) 
has been observed in some patients. Rarely, episodes 
if clinical response is not adequate: of acute bronchospasm have been reported in patients 
l with bronchospastic disease (see PRECAUTIONS) 
Dosage may be increased (from the 0.25% solution) by Note: TIMOPTIC has been used in patients with 
changing to one drop 0.5% TIMOPTIC twice a day in glaucoma wearing conventional (PMMA) hard 
each eye. Dosages above one drop of 0.5% TIMOPTIC contact lenses, and has generally been well tolerated. 
twice a day generally have not been shown to produce TIMOPTIC has not been studied in patients wearing 
further reduction of IOP If the intraocular pressure ee ee 
diez head P HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% 
is maintained at satisfactory levels, the dosage schedule and TIMOPTIC Ophthalmic Solution, 0.5%. Both are 
may be changed to one drop once a day in each eye. available in 5-ml and 10-ml plastic OCUMETER* 
Because of diurnal variations in intraocular pressure, Ophthalmic Dispensers with a controlled drop tip 
satisfactory response to the once-a-day dose is ge alain iA, 
best determined by measuring the intraocular pressure MSD For more detailed information. 
tdilerent tines dunne ths.dn — CONSU Your MSD representative and 
a l g y. the full Prescribing Information. 
In patients with a history of severe cardiac disease, Merck Sharp & Dohme, Division of 
ME Merck & Co.. INC.. West Point, Pa. 19486 


pulse rates should be checked 


Variable Angle at the Flip of a Switch 


_ The Versatile Topcon 
TRC-W Retinal Camera 


Once again Topcon moves forward the 
art of fundus photography. With a vari- 
able angle camera that lets you instantly 
switch between three different settings 
—45,° 30° and 20° —for maximum 
operating flexibility. 


The TRC-W produces superior fluores- 

cein angiograms of the fundus or iris. 

At the specific magnifications that meet 

your needs, with correct exposure 

control maintained throughout the 
magnification range. Two standard 

camera bodies are supplied for color 
documentation or fluorescein. Or 

choose the optional Polaroid back. is 
You'll find the TRC-W's price ” o 
equally accommodating to your | = 
needs. Available with 2 or 3 frame `i 


per second power supplies; 
standard or tilt models. 


f 


45 oO 
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ANNOUNCING ... 





Contraindications to treatment 

The diabetic retinopathy study 
Pathogenesis of proliferative retinopathy 
Value of the fluorescein angiogram 
Arterial nonperfusion 


the superb 
audio-visual 
package 


New Volume IV! SIGHTS AND SOUNDS IN 
OPHTHALMOLOGY — Diabetic Retinopathy: 
A Slide-Tape Presentation of the Retinal 
Vascular Center, The Wilmer 
Ophthalmological Institute, The Johns 
Hopkins Medical Institute. By Stuart L. Fine, 
M.D. and Arnall Patz, M.D. The latest volume in 
this prestigious series provides an authoritative 
study of all key aspects of diabetic retinopathy — 
with particular attention given to proliferative 
retinopathy. Highlights: 

è presents information from two major studies — 
the Diabetic Retinopathy Study (DRS) and the 
Early Treatment Diabetic Retinopathy Study 
(ETDRS),; 

è explains indications and objectives for vitrectomy 
and its use in retinal detachment and fibro- 
vascular proliferation; 

® features 10 quiz slides to test your knowledge 
of topics related to diabetic retinopathy — each 
includes a brief clinical history, thought: 
provoking questions, and discussion; 

® builds the entire presentation around 100 
excellent slides, totalling 415 illustrations; 

Why not put the latest addition to this highly- 

acclaimed series to work for you? It’s a worthy 

addition to any ophthalmologist's reference 
library! June, 1980. Approx. 64 pages, 345 color 
and 70 black and white illustrations on 100 35mm 
slides with 2 cassette tapes. About $165.00. 


A New Book! SYMPOSIUM ON MEDICAL AND 
SURGICAL DISEASES OF THE CORNEA. By 
The New Orleans Academy of Ophthalmology; 
with 9 contributors. In this latest NOAO volume, 
nine prominent ophthalmologists bring you the 
essence of the 1979 Symposium on Medical and 
Surgical Diseases of the Cornea: 

è chapters discuss anatomy, common ocular 
problems, new concepts, specific treatments, 
and practical guidelines for management 

@ you'll share in expert panel discussions on 
important current topics 

June, 1980. Approx. 704 pages, 569 illustrations. 

About 769.50. 


eo. 
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Slide 67 
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you've been waiting for. . . 


New 7th Edition! ADLER’S PHYSIOLOGY OF 

THE EYE: Clinical Application. Edited by 

Robert A. Moses, M.D.; with 20 contributors. For 

an accurate, comprehensive look at ocular 

physiology, turn to this extensively revised 7th 

edition: 

è an entirely new chapter on the pupil 

è expanded information on the lacrimal apparatus 

è totally rewritten chapter on somatosensory 
sensations from the eye 

è 176 newillustrations, 10 new tables, and a wealth 
of new references 

August, 1980. Approx. 784 pages, 843 

illustrations. About $39.50. 


New 3rd Edition! CATARACT SURGERY AND 
ITS COMPLICATIONS. By Norman S. Jaffe, 
M.D., F.A.C.S, F.LC.S. The new edition of this 
classic will bring you up-to-date with the latest 
advances in cataract surgery: 
® you'll find revised material on wound healing, 
surgical technique, postoperative astigmatism, 
*@ = intraocular lens implants and endophthalmitis 
@ includes a new chapter on keratomileusis and 
keratophakia 
October, 1980. Approx. 640 pages, 779 illustra- 
tions. About 957.50. 


New Volume II! ADVANCED TECHNIQUES IN 

OPHTHALMIC MICROSURGERY: Corneal 

Surgery. By Louis J. Girard, B.S., M.D., F.A.C.S. 

For the first time: 

® a book devoted solely to corneal surgery, 
illustrated by stereo photography taken through 
the surgical microscope, is presented 

è and post-operative illustrations are presented 
by stereo photographs taken through the slit 
lamp biomicroscope 

September, 1980. Approx. 384 pages, 759 illus- 

trations, 2 color plates and 140 stereoscopic views 

in full color on 20 View Master® reels. About 

$79.50. 


New 2nd Edition! BURIAN-VON NOORDEN’S 

BINOCULAR VISION AND OCULAR 

MOTILITY: Theory and Management of 

Strabismus. By Gunter K. von Noorden, M.D. 

This is the definitive reference on strabismus 

covering both medical and surgical theory and 

therapy: 

è initial chapters cover the basics of binocular 
vision and ocular motility 

è Parts Il and Ill discuss neuromuscular anomalies 
of the eye and their clinical characteristics 

è final chapters examine in-depth, surgical and 
non-surgical treatment methods. 

December, 1979. 540 pages, 461 illustrations. 

Price, $57.50. 


New Volume X! NEGRO-OPHTHALMOLOGY: 
In Memory of Dr. Frank B. Walsh. Edited by 
Joel S. Glaser, M.D.; with 25 contributors. 
October, 1980. Approx. 272 pages, 118 
illustrations. About $37.50. 


To order your 30-day on-approval copies, 
CALL US! Dial toll-free (800) 325-4177, ext. 
10 AMS114. In Missouri, call collect (314) 
872-8370, ext. 10 AMS114 during our 
regular business hours. 

All prices subject to change. 

Add sales tax if applicable. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 
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THE COMFORTABLE ARTIFICIAL TEAR. 


In a clinical study conducted by a private practitioner 
on 93 patients, more than 4 out of 5 felt Tears Plus was 
comfortable in the eye? 


COMFORT IS BUILT INTO THE NEVV 
TEARS PLUS FORMULATION. 


Burning, scratchy, gritty, dry eyes are soothed by the 
polyvinyl alcohol. Povidone increases the polymer 
protection concentration to provide enhanced lubrication 
— without increased viscosity. Combine these in a 
nonbuffered, isotonic solution that adjusts to thee . 
pH of the eye quickly and avoids stinging and you’ve 

got the comfort your patients want. And deserve. 


RECOMMEND TEARS PLUS: IT’S THE 
TEAR WITH COMFORT BUILT IN. 


AND REMEMBER LIQUIFILM® TEARS 
FOR YOUR PATIENTS WHO WANT 
AN ALTERNATIVE COMFORTABLE, 
ECONOMICAL ARTIFICIAL TEAR. 


Reference: 1. Allergan Report Series No. 162, 1979 


Al ERCAN Pha unae n als, Inc. 


Irvine, CA 9271 
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ASPIRATION 


Cavitron E.I.S." 


The Cavitron Extraction - Irrigation System 
(E.I.S.), Model 6500, provides the surgeon with 
a reasonably priced instrument for precise control 
over irrigation and aspiration. While not a substi- 
tute for the widely used and clinically proven 
Cavitron/Kelman® Phaco-Emulsifier® aspirator, 
it makes gp ideal replacement for push-pull 
syringe offeveee bulb techniques. The Model 
6500 all an extracapsular procedure to be 
performed with an intact posterior capsule and a 
clean posterior chamber. Applications include 
platinec extracapsular cataract extractions 
preceding intraocular lens implants and traumatic 
and congenital cataracts when lens fragmentation 
may not be required. 

The key to the E.1.S. is the 
proven vacuum control system 
developed by Cavitron. During 
the procedure, a sterile irrigating 


fluid is introduced into the anterior chamber 
to replace aspirated fluid and materials. A 
relatively stable pressuře is maintained within the 
anterior chamber which provides a safeguard 
against excessive, rapid changes in intraocular 
pressure. The surgeon can select one of two 
vacuum levels to meet varying require- 
ments. Time spent in the anterior chamber 
is minimal. 
The E.1.S. consists of a portable, 
lightweight console, surgical handpiece 
set and surgeon-controlled footswitch. 
The irrigation/ aspiration system employed 
is the same basic design as that used in the 
Cavitron/Kelman Phaco-Emulsifier aspira- 
tor for more than 200,000 surgical cases. 
For more information on the 
“New Alternative” complete and 
return the coupon below. 


Your work is too important to settle for less. 


CAVITRON SURGICAL SYSTEMS 


Rye 
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eye drops 


gets the red out 
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The problem: 


How to relieve hyperemia caused 
by minor eye irritation. 


The treatment: 


Recommend Visine? (Tetrahydroz- 
oline HCI), a safe and effective 
treatment used in millions of 


The relief: 


With Visine? the onset of 
vasoconstriction is rapid—the 
resulting decongestion dramati 


cases of minor eye irritation. 


Visine’ (Tetrahydrozoline HCI) ... 
an excellent vasoconstrictor 
among ophthalmic solutions. 


"results seemed to indicate that — Tetra- 
hydrozoline Hydrochloride — is an excellent 
ophthalmic decongestant...” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


Effectively relieves ocular 
congestion with a low incidence 
of undesirable side effects. 


"After the effects of vasoconstriction had sub- 
sided the eyes did not become more red than 
previously, indicating the absence of rebound 
vasodilation.” 


Grossmann and Lehman— 
American Journal of Ophthalmology, 42 #1, 121-123, July 1, 1956. 


‘There was complete absence of undesirable 
Side effects..No untoward changes occurred 
in the conjunctiva or other ocular tissues re- 
gardless of the length of time tetrahydrozoline 


was used.” 
J. J. Stokes—Journal of A.M.A. Georgia, 340-341, November 1958. 


IN addition to its excellent decongestant 
action, which provided prompt symptomatic 
relief, an important feature of Tetrahydrozoline 
(hydrochloride) is its low incidence of side ef- 
fects...limited to a mild stinging sensation in 
2.1% of the patients.” 


H.C. Menger—Journal of A.M.A., Vol. 170, 178-179, May 1959. 


Further confirmation of Visine’s safety is 
provided by the low number of adverse reac- 
tion complaints received. In each of the last 


five years, such complaints have average 
fewer than 2 out of every million bottles sold. 


Quickly provides effective 
decongestant action to bring 
lasting relief. 


A double-blind test conducted among 10 
patients indicated that 87 patients ha 
hyperemia-free eyes in 5 minutes or less—59 c 
them in 1 minute or less. Other tests suggest | 
prolonged duration of effect unaccompanie 
by rebound hyperemia. 


Double-blind evaluation of Visine—relief of symptoms of eye fatigt 
and irritation. Study #0152-8/72, February 1973. 


ideal isotonic formulation 
provides maximum comfort by 
maintaining normal hydration 
and thickness of cornea. 


Visine ophthalmic solution—with a tonicit 
of about 290 mOsm/kg — matches that of 0. 
percent sodium chloride solution which i 
normal for tears. Thus Visine is formulated t 
avoid adversely affecting proper cornea 
thickness or causing discomfort. 


Proper combination of both pH 
and buffering capacity assures 
comfortable instillation. 


Visine ophthalmic solution has been fo 
mulated to have a pH of 6.2-6.5 and a low bu 
fering capacity. This combination provide 
better stability of Tetrahydrozoline HCI anc 
minimizes stinging and irritation by allowing 
the product to attain the normal pH of tear 
(7.4) very quickly after instillation into the eye. 

©1979, Pfizer In 


(Tetrahydrozoline HCI) 
dan excellent 
vasoconstrictor 
among ophthalmic 
solutions 





Dispensing Information 


Composition: Tetrahydrozoline hydrochloride 
0.05%; sodium chloride; boric acid; sodium 
borate; with benzalkonium chloride 0.01% and 
disodium ethylene diamine tetraacetate 0.1% 


added as preservatives. 


Uses: For fast, lasting relief from minor irritation of 


eyes due to Dust-Smoke-Smog-Contact Lens 


adaptation (after removal of lenses). 


Plant Allergies such as hay fever and rose fever. 
Minor eye irritation from or due to night driving, 


reading, T.V., sewing, swimming, wind and sun 


glare. 


Refreshes, soothes and helps relieve redness 


caused by minor irritations. 


Warning: Use only in the eyes. If relief is not ob- 


tained within 48 hours, or if irritation or redness 
persists or increases, discontinue use and consult 
your physician. Infection, pus, draining, foreign 
body in the eye, any mechanical, chemical, heator 


other injury to the eye require the immediate atten- 
tion of your physician. As with other eye medica- 


tions, Visine should not be used by individuals with 


glaucoma or other serious eye diseases. 


Parents: Keep this and all other medications out 


of the reach of children. Before using with chil- 


dren, consult your physician. 


Directions: Place | or 2 drops in each eye two or 
* thr&®times a day as directed by physician. Visine 


is produced under sterile conditions. 


Visine® 
į professional samples 
on request 


To receive free samples (twenty-four “%-oz. 
ji Visine samples) for your patients, just fill out 
i the coupon below: AJO 6/80 


Please print 


Mail to: Visine Redemption Center 
Leeming Division, Pfizer Inc 
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& 
TEMPLE UNIVERSITY 
DEPT. OF OPHTHALMOLOGY 


Presents 
Extracapsular Cataract Extraction 


& 
The Sheets Posterior Chamber Lens 
Dates and Locations: 
April 18, 1980 Fr. Lauderdale 




















May 16 Los Angeles 
July 25 Kansas City 
October 2 Houston 
October 24 Philadelphia 
October 25 New York City 
November 14 Atlanta 
January 30, 1981 Phoenix 





February 20 Vail 









Fee: $150 
Category 1 CME Credits: 4 hrs. 







For information contact: 

Nancy Fraass, Administrator, 
McGhan Medical, PO Box 6447, 
Santa Barbara CA 93111 or phone 
collect 805/964-8711 









DIAGNOSE ANOMALIES OF 
EXTRINSIC OCULAR MUSCLES 


THE ALLIED 


STRABISMOMETER 


WITH LANCASTER TYPE PROJECTORS 
A New Easy-to-Use Instrument 


e Quick and accurate measurement of subjective angle of squint. 
@ EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF AGE. 


èe Reveals partial paralysis of ocular muscles, high phorias, and 
cyclo deviations. 











Diagnostic 
evaluations 
are made on 

a special 
tangent screen 
calibrated in 
prism diopters 


\\) y B, Complete kit consists of: 2 hand projectors — trans- 














former — red and green spectacles and instruction 
TE £ RR manual — compensated tangent screen with pad of 
eo recording charts. 

Complete refund guaranteed if not satisfied 7 deys 

after receipt. 


mnie Sr OG 
ALLIED OPHTHALMIC EQUIPMENT CORP. 
P.O. Box 71 œ Morton Grove, Ill. 60053 
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DMV 


DMV Remover 
Hard lenses 


DMV II (Vented) 
Hard lenses 


S.L.R. 


Soft lens 
Remover / Inserter 


EUROPEAN OUTLET 
Mr. Willi Ott, Kontaktlinsen 
Josefstrasse 53 Postfach 279 
CH 8031 Zurich, Switzerland 


DMV Contact Lens Co. 
Quality Contact Lens Accessories 
Box 2829 Zanesville, Ohio 43701 


—_— 614/452-4787 a 
DMU (Fa) 


Copyright © 1979 Applied Life Internationa! Pty. Ltd. 


OCUCEPT™ 


EYE FORNIXSCOPE 


the alternative 
to eyelid eversion 





The Ocucept™ eye fornixscope is a patented 
precision instrument which permits diagnosis 
of conjunctival entities in the upper fornix and 
tarsus without anatomical distortion due to 
eyelid eversion. It is an indispensible aid in 
foreign body localization, industrial 
ophthalmology and trachoma diagnosis. 


APPLIED LIFE INTERNATIONAL PTY LTD 
P.O. BOX 86 CHATSWOOD NSW 2067 AUSTRALIA 
TEL (02) 411 5022 


Dear Sir, 
Please forward......OCUCEPT™ eye fornixscopes at US $120.00 finciudes airfreight 
and one year unconditional service warranty) Total amount enclosed $ 


Name 
Address diate EIEE V E E E E E 
Telephone Number 


M = 
DELIVERY: Approximately 1-9 weeks GOLD MEDAL AWARD INVENTIONS — 1978 





GARAMYCIN’ 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile 
Ointment-Sterile 


Each mi. or gram contains gentamicin sulfate equivalent to 
3.0 mg. gentamicin 


e Broad-spectrum activity against many 
gram-negative and gram-positive oculo- 
pathogens (see prescribing informa- 
tion below) frequently implicated 
in commonly seen infections of the 
external eye and its adnexa. 


e Single-entity antibiotic. 


e Generally low potential for sensitivity 
reactions and irritation. 


DESCRIPTION Gentamicin sulfate is a water-soluble antibi- 
otic of the aminoglycoside group active against a wide variety 
of pathogenic gram-negative and gram-positive bacteria 

GARAMYCIN Ophthalmic Solution is a sterile, aqueous 
solution buffered to approximately pH 7 for use in the eye 
Each ml. contains gentamicin sulfate (equivalent to 3.0 mg. 
gentamicin), disodium phosphate, monosodium phosphate, 
sodium chloride, and benzalkonium chloride as a preserva- 
tive. 

GARAMYCIN Ophthalmic Ointment is a sterile ointment, 
each gram containing gentamicin sulfate (equivalent to 3.0 
mg. gentamicin) in a bland base of white petrolatum, with 
methylparaben and propyliparaben as preservatives. 
ACTIONS The gram-positive bacteria against which gen- 
tamicin sulfate is active include coagulase-positive and coag- 
ulase-negative staphylococci, including certain strains that 
are resistant to penicillin; Group A beta-hemolytic and non- 
hemolytic streptococci; and Diplococcus pneumoniae. The 
gram-negative bacteria against which gentamicin sulfate is 
active include certain strains of Pseudomonas aeruginosa 
indole-positive and indole-negative Proteus species, Esche- 
richia coli. Klebsiella pneumoniae (Friedlander’s bacillus), 
Haemophilus influenzae and Haemophilus aegyptius (Koch- 
Weeks bacillus), Aerobacter aerogenes. Moraxella lacunata 
(diplobacillus of Morax-Axenfeld), and Neisseria species, 
including Neisseria gonorrhoeae Although significant resis- 
tant organisms have not been isolated from patients treated 
with gentamicin at the present time, this may occur in the 
future as resistance has been produced with difficulty in vitro 
by repeated exposures 
INDICATIONS GARAMYCIN Ophthaimic Solution and 
Ointment are indicated in the topical treatment of infections of 
the external eye and its adnexa caused by susceptible 
bacteria. Such infections embrace conjunctivitis, keratitis and 
keratoconjunctivitis, corneal ulcers, blepharitis and blepha- 
roconjunctivitis, acute meibomianitis, and dacryocystitis 
CONTRAINDICATIONS GARAMYCIN Ophthalmic Solution 
and Ointment are contraindicated in patients with known 
hypersensitivity to any of the components. 

WARNINGS GARAMYCIN Ophthaimic Solution is not for 
injection. It should never be injected subconjunctivally, nor 
should it be directly introduced into the anterior chamber of 


the eye 
PRECAUTIONS Prolonged use of topical antibiotics may 
give rise to overgrowth of nonsusceptible organisms, such as 
fungi. Should this occur, or if irritation or hypersensitivity to 
any component of the drug develops, discontinue use of the 
preparation and institute appropriate therapy 
Ophthalmic ointments may retard corneal healing. 
ADVERSE REACTIONS Transient irritation has been re- 
ported with the use of GARAMYCIN Ophthalmic Solution. 
Occasional burning or stinging may occur with the use of 
GARAMYCIN Ophthalmic Ointment. 
DOSAGE AND ADMINISTRATION GARAMYCIN Ophthal- 
mic Solution: instill one or two drops into the affected eye 
every four hours. In severe infections, dosage may be in- 
creased to as much as two drops once every hour. 
GARAMYCIN Ophthalmic Ointment: apply a small amount 
to the affected eye two to three times a day 
HOW SUPPLIED GARAMYCIN Ophthalmic Solution— 
Sterile, 5-m!. plastic dropper bottle, sterile, boxes of one and 
six. Store away from heat 
GARAMYCIN Ophthalmic Ointment—Sterile, %-ounce 
tube, boxes of one and six. Store away from heat 


10082900 

NOVEMBER 1973 

For complete details, consult package insert or literature 
available from your Schering Representative; or Professional 


Services Department, Schering Corporation, Kenilworth, New 
Jersey 07033. 


Schering Corporation 
Kenilworth, N.J.07033 SWW-4120 


Acute catarrhal conjunctivitis Corneal ulcer. Acute hemorrhagic conjunctivitis. Corneal marginal ulcer. 
h episcleritis. Etiology: S. aureus. Etiology: S. aureus. Etiology: Pheumococcus. Etiology: S. aureus 
Before treatment Before treatment. Before treatment. Before treatment. 


7th day post treatment with 17th day post treatment with 4th day post treatment with 10th day post treatment with 
GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic. GARAMYCIN Ophthalmic 
Culture negative. Culture negative. Culture negative. Culture negative. 


Make your first line of defense 


ARAMYCIN 


brand of 


gentamicin sulfate, USP 


OPHTHALMIC 


Solution-Sterile/Ointment-Sterile 
Each ml. or gram contains gentamicin sulfate equivalent to 3.0 mg. gentamicin. 


Proven highly effective and safe in treating millions 
of patients in 14 years of clinical use * 


An unsurpassed spectrum of activityt 


Sensitivity data may vary among institutions and may depend on the technique used in sensitivity testing 
In infections due to susceptible organisms. /n vitro data are not necessarily indicative of clinical effectiveness 


Please see adjacent product information 









For Pharmaceuticals and Lens Care 
Products 


PDR organizes manufac- 
turers’ package inserts on nearly 
250 pharmaceutical and lens care y 
products into one convenient ref- 29, 
erence volume. 

For Ophthalmic Instrumentation 
and Equipment 

Descriptions and photos of 
in-office slit lamps and refractors 
to the latest surgical equipment 
utilizing laser, cryogenic, and 
ultrasound technology. A reply 
card information service is in- 
cluded for your convenience. 

For Lenses and Suture Material 

Manufacturers’ specifications 
on bifocals, trifocals, prostheses, 
intraoculars —occupational and 
magnifier lenses, too. Plus tech- 
nical data on a wide variety of 
sutures. 

For Educational Materials 

Books, journals, 
audio tapes, multi-media 
programs, programmed 
instruction—a library full 
of professional growth, 
with a convenient order 
card to bring it to you. 
For Practices in 
Ophthalmology 

An editorial section 
reviewing key aspects of Oph- 
thalmology updated with each 
new edition. 
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PDR 


PDR for Ophthalmology 
your source for pro- 
= fessional product 

Hea selection 
ghee For additional 
information, contact 
Edward Barnhart, 
Business Manager 
(201) 262-3030 


first place to look. 


[B MEDICAL ECONOMICS COMPANY 
ON Oradell, New Jersey 07649 











AVOID 
CONTAMINATION 
AND INFECTION 


-CONVENIENTLY 


Protection against the risk of contam- 
ination, and possible infection, inher- 
ent in the use of sodium fluorescein 
solutions—one good reason for pre- 
ferring sterile, individually wrapped, 
disposable FLUOR-I-STRIP-A.T. 
Other good reasons: FLUOR-I- 
STRIP-A.T. is convenient and easy to 
use. With FLUOR-I-STRIP-A.T., you 
Can control contact time, thus 
obtaining just the right amount of 
fluorescein needed. There's little 
chance of excess fluorescein to stain 
face or clothing, and the waterproof 
grip prevents staining your fingers. 














Easy to use: simply retract 
the upper lid, apply the dry orange 
tip of the flexible applicator to the 
bulbar conjunctiva at the temporal 
side. 








FLUOR- I-STRIP: A.T 
(sodium fluorescein) 


STERILE 
OPHTHALMIC 
APPLICATORS 


Specially prepared applicators impreg- 
nated with a sodium fluorescein solution 
which also contains chlorobutanol (chloral 
derivative) 0.5%, polysorbate 80, boric 
acid, potassium chloride, and sodium car- 
bonate. 

Supplied: No. 1048—Boxes of 100 enve- 
lopes, each envelope containing two sterile 
strips. 





EARN The Ophthalmos Division 


NEW IMPLENS'30 


Intraocular Lens (Sheets Design)* 


Unique biomechanically designed 
closed end loops keep this posterior 
chamber lens firmly positioned within the 
capsular bag and make it easier to implant. 

The compression forces created by the 
loops’ flexibility allow progressive, con- 
trolled release during insertion. So the lens 
centers immediately with no need for posi- 
tioning holes and without the sudden 
“snap back” of conventional open loops. 
The single-plane design makes insertion 
relatively simple, through a small incision, 
reducing endothelial touch. 

Once in place, the loops’ four arcs of 
fixation create excellent vertical and 
horizontal stability with reduced forward 
projection and tilt, minimizing pupillary 
entrapment and preventing rotation. There 
is complete post-operative constriction/ 
dilation of the pupil. Glare and glitter are 
reduced. 

New IMPLENS 30—available only from 
McGhan—is the first of many developments 
to grow from our partnership with 3M and 


P 


card or prescription form, and send it to: 


McGhan Medical Corporation 
700 Ward Drive 
Santa Barbara, CA 93111 


| would like the following: 


John H. Sheets, MD 






O One practice IMPLENS 30 lens 






*Patent applied for. 
Caution: Investigational device. Limited by 
Federal (U.S.A.) law to investigational use, 


McGhan 


Please attach this coupon to your business 


O Information about the 12-day seminar in 
ECCE and implantation techniques by 


O More information on the new IMPLENS 30 


the surgeon, a good example of innovative 
logic applied to the practical needs of 
physicians and patients. John H. Sheets, 
MD, will discuss ECCE and demonstrate his 
implantation techniques using the new 
IMPLENS 30 ina forthcoming series of train- 
ing seminars. To find out more about these 
seminars and about the new IMPLENS 30, 
please return the coupon. 


Professional Consultation: (800) 235-6913 
Ordering Information: (800) 235-6911 
In California: (800) 322-6981 


Focused on the present 
to envision the future. 











yet solid results. 


Soft doesn’t mean easy going on eye vehicle softens the sting that occurs 
infections. The antibacterial formulationof | with most sulfa solutions and soothes 
Bleph®-10 (sulfacetamide sodium) makes sure irritated ocular tissues. Liquifilm 
of that. reduces corneal drying and drug 

-In she treatment of conjunctivitis, washout. And longer drug contact 
corneal ulcer and other infections caused by means greater opportunity 
sulfa-susceptible organisms, Bleph-10 exerts for therapeutic activity. 

a powerful therapeutic effect against a wide 





range of both gram-positive and gram- 

negative pathogens. RX 
Yet, Bleph-10 is soft on your patients’ 

eyes. The Liquifilm® (polyvinyl alcohol 1.4%) B&ph 








BLEPH®-10 (sulfacetamide sodium) Liquifilm® sterile ophthalmic solution — CONTAINS: sulfacetamide sodium . . . 10.0%, 

Liquifilm (polyvinyl alcohol) . . . 1.4% with thimerosal (0.005%). INDICATIONS: For the treatment of conjunctivitis, corneal ulcer and other superficial ocular 
infections from susceptible microorganisms. CONTRAINDICATIONS: Hypersensitivity to sulfonamide preparations. PRECAUTIONS: (1) The solutions are 
incompatible with silver preparations. (2) Nonsusceptible organisms, including fungi, may proliferate with the use of this preparation. (3) Sulfonamides are 
inactivated by the aminobenzoic acid present in purulent exudates. 


AIIERCAN Pharmaceuticals Inc., Irvine, CA 92713 * © 1979 Allergan Pharmaceuticals, In 


“1 San Dimas Toll Free in 
1 California 91773 California: 
800 472-7770 
800 472-7813 
Telephone: 
714 599-8347 


-ORPORATION 





Posterior Chamber 
Lens by IOLAB 
ila (lio S&K SEVERIN 


This new lens combines intracapsular 
surgery with posterior chamber posi- 
tioning, providing a practical alterna- 
tive to prepupillary and anterior 
chamber lenses. 


This lens possesses all or most of 
those attributes previously only 
associated with the IOLAB Model! 101 
Shearing” Posterior Chamber Lens. 


An artificial lens positioned in the 
posterior chamber most nearly dupli- 
cates the normal anatomical location 
in the eye. 


The stability of the lens is provided 
by the haptics clasping both 

the anterior and posterior faces of 
the iris. 


Additional Advantages: 


O Easier insertion of the lens behind 
the iris 

O Fixation at surgery so that the lens 
cannot move once it is in the poste- 
rior chamber 

O Self-centering 

O Suitable for intracapsular or extra- 
capsular surgery 


The Lens: 


A plano convex disc 4.8mm in diam- 
eter; two posterior loops on the same 
plane as the disc; two choices avail- 
able on the anterior configuration: 
Model 103S: 3 anterior loops equally 
spaced on a 2.3mm pupil diameter 
Model 103K: substitutes a prolene 
stave (clip) at the 12 o'clock position 
The diameter of the haptic of both 
models is 8.2mm. 


Optical Advantages: 


O The posterior chamber lens lies 
closest to the nodal point of the eye. 

OImage magnification and aniseikonia 
are maximally reduced. 

O Lens edge glare is eliminated. 

O Glitter is minimized. 

O Shimmer is reduced. 


Video Tape Available: 


A video tape demonstrating implanta- 
tion of the IOLAB Model 103S and103K 
Severin lens with intracapsular surgery is 
available on loan without charge from 
IOLAB Corporation. 








PRECISE 


CONTROL 


Specifically Designed for Safe 
and Rapid Preoperative 
Intraocular Pressure Reduction 


The Keeler/Nevyas Autopress, 
brings precision accuracy to a pro- 
cedure that’s generally manual or 
dependent upon constant pres- 
sure devices. The Autopress au- 
tomatically applies regulated al- 
ternating pressure and gives the 
surgeon exact control over pres- 
sure, duration of cycle, and total 
time of therapy. 


(Keeler 


.. with the future in sight 


What’s more. . . with the Auto- 
press ocular circulation is restored 
fully between pressure cycles so a 
relatively high pressure can be 
applied safely . . . allows for rapid 
softening of the eye. With a 
built-in “fail-safe” mechanism, 
the unit shuts off in the event the 
pressure-on phase exceeds 25 
seconds for any reason and it will 


A Diversatronics Product 


KEELER OPTICAL PRODUCTS, INC. 


Name 
Hospital 


City/State/Zip 


L] Please have a representative call. 
Please send further information on the Keeler/Nevyas Autopress. 
Please send complete Keeler Product Catalog 

456 Parkway, Lawrence Park Industrial District, Broomall, PA 19008 


Philadelphia - New York - Boston - Los Angeles - Chicago - Houston - Atlanta - Cleveland - San Francisco 
Call toll free: 800-523-5620 (in PA call 215-353-4350) - All products serviced in Broomall. PA 


decompress immediately it current 
is interrupted. 


FEATURES: 


@ Precision control of 
pressure—amount, duration 
of cycle, total compression A 
time. 

è Full restoration of circulation 
between cycles. 

è Built-in “fail safe” mechanism 
with automatic shut-off and 
decompression. 

@ Easy to operate, fully automat- 
ic, portable console. 

@ Unique flat silicone rubber or- 


bital compression ballon— 
Velcro ™ stabilized. 


For complete details on the 4 
Keeler/Nevyas Autopress . . . fill 
in the coupon below or call, toll- 


free: 800-523-5620 
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WSIT=G brings you 
every kind of eye surgery 
cannula you need ready for 


immediate use 











Left to right: Irrigating/Aspirating Cannula fam- Left to right: Double Irrigating/Aspirating Can- 
ily—Curved, Posterior Capsule Polisher, Iris nula, Irrigating Vectis, 4 Double Irrigating/ 
Retractor, U-shaped, Straight; Irrigating Cysto- Aspirating Cannulae each with a different aper- 
tome, Anterior Chamber 16g, Lachrymal ture location and size, Coaxial Irrigating/Aspir- 


Cannula 26g, Retrobulbar 29g, Anterior ating Cannula, Single Aspirating Cannula. 
Chamber 30g. 


. ultrasonically cleaned 
Every e double sterile packed 


Visitec e packaged for easy operating room use 
= e precision-made 
Cannula IS =. economical compared to cost and care of 


non-disposable needles 


The first full line of sterile, disposable 
ophthalmic cannulae for cataract and 


general eye surgery 


FOR ORDERS —PRICES — BROCHURES — TECHNICAL INFORMATION 
CALL OR WRITE 


NISIT=C 


Visitec Company PO. Box 10643 Bradenton, FL 33507 813-758-0688 
AJO 6/80 
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patient (has High astigmat, Aphakia; 12 weeks’ Soft lens with 
er worn lenses), cylindrical cornea, post-op, K = 43.50/ protein/mineral 
42.00/42.50, K = 42.00/47.00, 43.00, +15.00 D. build-up, edge fluting; 
DO D. —4.00 D. patient complains 


Of poor vision. 





does POLYCON fit? 


(slatocon Age 


On any patient needing a rigid lens. 


Patients who have never worn lenses... patients who are tolerating 
compromised vision or annoying discomfort with their current lenses... highly 
astigmatic patients...aphakic patients...outright hard or soft lens failures... 
all are ideal candidates for POLYCON lenses. 
POLYCON lenses add the important benefits of oxygen permeability to the 
desirable characteristics of PMMA lenses, to provide crisp, clear vision and 
avoid many of the problems associated with lens wear, particularly those due 
to corneal edema such as spectacle blur, limited hours of wear and discomfort. 
That's because POLYCON lenses are made from a material specifically 
designed for contact lenses which contains silicone and methy! methacrylate, 
producing a lens that is thin, stable, durable and wettable...a lens with 
excellent optics which also provides oxygen transmission, virtually 
eliminating corneal edema. 1.2.3 
So you no longer have to choose between clear vision and clear corneas. 
Join the growing number of practitioners who are choosing 
POLYCON lenses, and offer Oboe 
your patients both. SYNTEX 
SYNTEX OPHTHALMICS. INC 


PHOENIX, ARIZONA 85021 
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PMMA patient, PMMA puns for ra err tir Pak ® 
complains of 4 years, complains r v inl wi T 


flare, glare and of spectacle blur, 
associated night discomfort; central (s A) : 
isi ing. CONTACT 
vision problems. corneal clouding k aon pee 
The clear choice in 
rigid lenses 
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Brief 


(For full prescribing information, see package insert.) 





CONTACT 
LENS 


INDICATIONS 

The POLYCON contact lens is indicated for the correction of 
visual acuity for persons with nondiseased eyes having ame- 
tropias, including those with high degrees of corneal or re- 
fractive astigmatism, as well as aphakia. 


CONTRAINDICATIONS 

Acute and subacute inflammations of the anterior segment of 
the eye; any eye disease which affects the cornea or con- 
junctiva; insufficiency of lacrimal secretion; corneal hypo- 
esthesia; or any systemic disease which may affect the eye or 
be exacerbated by wearing contact lenses. 


WARNINGS 

(1) If the lens becomes less comfortable to the wearer than 
when first placed on the wearer's cornea, a foreign body may 
be present. The patient should remove the lens immediately 
lf discomfort persists, an eye care practitioner should examine 
the patient as soon as possible to determine if any corneal 
abrasion, ulceration, irritation or infection is present. 

(2) Aphakic patients should not be fitted during the post- 
operative period until the surgeon determines that the eye has 
healed completely. 

(3) Only use Preflex® Sterile Cleaning Solution, Flex-Care® 
Sterile Solution, and Adapettes® Sterile Lubricating Solution 
with the POLYCON lens. Store ONLY in Flex-Care® Sterile 
Solution. Patients must adhere to recommended daily lens 
care regimen. FAILURE TO DO SO MAY RESULT IN DE- 
VELOPMENT OF SERIOUS OCULAR INFECTIONS. 

(4) Wearers must not use any medicaments or ophthalmic 
solutions other than Adapettes® solution prior to inserting the 
lens or while the lens is on the eye. 

(5) Remove before sleeping or in the presence of noxious and 
irritating vapors. 


PRECAUTIONS 

THE POLYCON CONTACT LENS MUST BE BOTH CLEANED 
AND DISINFECTED DAILY. ONE PROCEDURE DOES NOT 
REPLACE THE OTHER. To disinfect the lens, it is stored in 
fresh Flex-Care® solution for a minimum of four hours daily 
in the patient lens storage case. After removal of the lens from 
the storage case, rinse the lens thoroughly with Flex-Care® 
solution and apply Adapettes® lubricating solution to the lens 
surfaces as a wetting agent prior to inserting the lens in the eye. 


ADVERSE REACTIONS 

Rainbows or halos around objects or blurring of the vision. 
Excessive tearing, unusual eye secretions, and photophobia. 
Preflex,® Flex-Care® and Adapettes® are trademarks of Burton, 


Parsons & Company, Inc. ie 





References 
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CORNEAL ENDOTHELIAL CELL ESTIMATES 
AT YOUR SLIT LAMP IN 15 SECONDS WITH THE 


MOSAIC MATCHER™ 


Designed by John Karickhoff, M.D. 
Falls Church, Virginia 







Just match the mosaic seen with the 
smallest (flare) beam of the slit lamp 
with the similar mosaic on the MOSAIC 
MATCHER. 


e So simple, fast, inexpensive—use it 
routinely for implant, cataract, and 
corneal cases. 











Buy no reticle, attachments, spec- 
ular microscope, camera, or film. 





e No reticle to confuse the view during 
this and other examinations. 







No slit lamp modification or instal- 
lation in the eyepiece. 






Use with the following slit lamps: 
Zeiss 12.5x eyepiece, Haag-Streit 25x 
eyepiece, Bausch & Lomb 15x eyepiece. 








Specify your slit lamp manufacturer. 





Send $10 check for complete instructions for 
viewing the mosaic and laminated chart to: 






Bio-Surgical Supply 
200 Little Falls St. 
Falls Church, Va. 22046 


Price includes postage, handling, & tax. 







BAYLOR COLLEGE OF 
MEDICINE 
Department of 
Ophthalmology 


Announces a 
BASIC COURSE IN KPE 


(Kelman “Phaco-Emulsification’’) 
FACULTY 
Jared Emery, M.D. 
Course Director 


















SPECIAL GUEST: JAMES LITTLE, M.D. 
Guy Knolle, M.D. Donald Ford, M.D. 
Jack Thurmond, M.D. Jess Smith, M.D. 
Warren Cross, M.D. Ralph Stanifer, M.D. 
James Krause, M.D. Robert Moura, M.D. 


This is a comprehensive course in the surgical 
techniques of KPE. Detailed instruction is given in 
patient selection, preoperative considerations, the 
“nine steps of KPE,” and postoperative care. In- 
traocular lenses and their use with KPE are also 
discussed. Live surgery is observed with commen- 
tary by experienced KPE surgeons. Courses are lim- 
ited to fifteen to assure personalized attention dur- 
ing practice al sessions. 

COURSE DATES 
October 24-26, 1980 
Contact Susan Serratt for further information 

















Cullen Eye Institute 
6501 Fannin, NC200 
Houston, TX 77030 
(713) 790-5941 
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Our Small Pupil Feature 
has been Copied 
But Never Equaled 


UNIQUELY OPTIMIZED SCHEPENS- 
POMERANTZEFF OPHTHALMOSCOPE d 


Provides best stereoscopic view of fundus 
in every clinical case 





Binocular observation 
through small or 
undilated pupils 





Routine posterior pole 
observation through 
dilated pupils 





Optimized view and COMFORTABLE improved headband with soft, thick foam pads 
illumination of fundus 


periphery EASY TO USE built in convergence ... no accommodation 
Yh required ... precision optics 






RELIABLE rugged wiring and pressure positive lamp contacts 


MEDICAL INSTRUMENT 
RESEARCH ASSOCIATES, INC. 


87 Rumford Avenue, Waltham, Massachusetts 02154 
Telephone (617) 894-2200 + Telex 94-0533 


Maximum stereopsis in 
widely dilated pupils. Better 
vision around opacities in 

transparent media 














Typical funnel shaped retinal detachment converging at optic nerve head 


Diagnosis 
confirmed 


Rapidly. Accurately. The Sonometrics Ocuscan-400 extends your capabilities to 
pathologies obscured to visual or radiographic methods. Now, using A and B-mode ultra- 
sound for tissue visualization in the eye and orbit you can examine, diagnose, track pro- 
gress. And documentation is simple and inexpensive 

Examinations are conducted in minutes, through the closed lid, with no patient dis- 
comfort, thanks to the unique design of the compact, contact handpiece. It's the smallest 
probe available, permitting more complete examinations 

Real-time images are easy to interpret due to exceptional resolution and grey scale 
Superior sensitivity and a simultaneous, split-screen display of A and B-modes greatly 
enhance diagnostic capabilities 

The instrument's modular construction allows rapid service and economical upgrad- 
ing to add new developments. The clinically proven DBR-300 for precise intraocular lens 
power specifications can be provided with a single module, and at a considerable savings. 

The Ocuscan-400 from Sonometrics. Simple to operate. Reliable. Easy to interpret 
Proven in the clinic. And it comes complete : 
with the support of Sonometrics, the first and p 
the most advanced company in ophthalmic 
ultrasound. To see what it can do for you and 
your patients, call toll-free (800) 223-0412 or 
mail the coupon below 








Ocuscan-400/Sonometrics Systems 


16 West 61st Street. New York, New York 100; 


Inc. 








by SONOMETRICS 
SYSTEMS, INC. 





som} QCUSCAN-400 


Fieldmaster 


20 with enriched 
stimulus pattern 





Screen your patients with Synemed’s 
FIELDMASTER® 200 Visual Field 
Plotter—and rely on findings richer in 
information, broader in scope, than 
those obtainable with any other visual 
field screening instrument. 


The Mode! 200 stimulus pattern is 
sensitive to “edges,” permitting sophis 
ticated inferences about underlying 
nerve function not possible with sparser, 
more ambiguous patterns. Enrichment 
of the glaucoma diagnostic areas allows 
even sharper delineation of scotomata. 
The unique Mosaic Monitor “ permits 
testing the central 5° in just a few 
seconds under automatic attention con 
trol, with the results shown separately 
on the subject’s chart. 


For further examination, any of ten 
standard ‘“‘mini” programmed presenta 
tions of stimuli may be made, concen- 
trating on specific regions and functions, 
without needless reexamination of those 
areas not in question. For instance, one 
program examines only the perimeter 
outside 25° eccentricity, another, only 
the central stimuli through 30° eccen- 
tricity. Non-standard programs may be 
installed at the owner’s option. 


Standard features include: automatic 
retest of missed stimuli—patient control 
of ‘‘speed-up” capability to shorten 
test duration—avoidance of rhythm arti- 
fact by addition of random time inter- 
vals—automatic program suspension if 
subject closes eyes (especially helpful 
with older subjects)—continuous veri- 
fication of background and stimulus 
luminance. 


When you're comparing the 
FIELDMASTER 200 with what the com- 
petition has to offer—it’s what you don’t 
see that counts! 


Please send me your Fieldmaster’ 
Catalog. 


Please have your representative 
contact me. 


Name 

Street 

City 

State es Zip __ 
Tel. No. 


SYNEMED, INC. 


1215 Fourth St., Berkeley, 
CA 94710 415/526-5330 





If you trace it to one of these common problems... 
Acute bacterial 
conjunctivitis” 
Marked by itching 
or burning, hyper- 
emia, lid edema and 
lacrimation or puru- 
lent discharge. 
Secondonly to re- 
fractive errors in 
frequency among 
ocular complaints. 


Bacterial 

corneal ulcer” 

Pain, photophobia, 
lacrimation and 
blepharospasm are 
usual presenting 
symptems. Prompt in- 
stitutien of therapy is 
vital to avoid possi- 
ble visual difficulty. 


' When due to susceptible microorganisms. 


Gantrisin® sulfisoxazole diolamine/Roche Indications: Conjunctivitis. corneal ulcer. other superficial 
Ophthalmic Solution, Ophthalmic Ointment ocular infections due to susceptible microorganisms; as ad- 
Before prescribing, please consult complete product junct in systemic sulfonamide therapy of trachoma 
information, a summary of which follows: Contraindications: Hypersensitivity 
Precautions: Incompatible with silver preparations: inac- 
tivated by para-aminobenzoic acid in purulent exudates: may 
increase growth of nonsusceptible organisms. including 
fungi. Ointment may retard corneal healing. Discontinue use 





Dosage and Administration: Solution: 2-3 drops in eye 3 
or more times daily. Take care not to contaminate dropper 
Ointment: small amount in lower conjunctival sac 1-3 times 
daily and at bedtime 

How Supplied: 


watch it respond to 


Effective treatment for conjunctivitis, 
corneal ulcer and other infections due to 
susceptible microorganisms, such as 
Staphylococcus aureus 

Ophthalmic Solution—a sterile, isotonic 
preparation containing 4% (40 mg/ml) sul- 
fisoxazole diolamine—generally avoids sig- 
nificant stinging or burning 

Ophthalmic Ointment—also containing 
4% sulfisoxazole diolamine—provides more 
sustained contact with the ocular infection 
and is particularly appropriate for night- 
time therapy 

A Brief Summary of the product infor- 
mation, below, provides precautions and 
contraindications 


Main photo taken with the Carl Zeiss photo slit lamp. 


<>, 
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ELECTRODIAGNOSTIC 
INSTRUMENTATION 


for Routine and Clinical 
Research Recordings 


Features ERG / EOG / VER RECORDER 


@ Storage Oscilloscope 


@ Simultaneous OD and 
OS Recordings 


@ Reference Trace 


@ Full Frequency Response 
(.5 to 1000Hz) 


@ Mode Control Switch 
@ Oscillatory Potential Enhancement 
@ Pre-Stimulus Baseline 
æ 
* 

















Patient Electrical Safety 
Ease of Operation and 
Calibration 

@ No Electrically Shielded 
Room Required 

@ Portable 












Ganzfeld Bright Flash 
Stimulator Stimulator 















LL] 

The LKC Visual Electrodiagnostic System is designed specifically for 
Ophthalmology to enable the ERG, EOG and VER procedures to be perform- 
ed accurately, quickly and safely with compact, simple to operate equip- 
ment incorporating all the features necessary for thorough testing. 


The instrument may be used for both routine and clinical research recor- 
dings by medical personnel after a minimal training period. It may be 
operated in any convenient location and does not require shielding. 


The system includes a Bright Flash Stimulator and a 16” diameter Ganz- 
feld for uniform illumination and standardized stimulus. The Ganzfeld is 
equipped with adjustable background illuminator, fixation light and EOG 
stimulator. It also provides for interposing filters in both the background and 
strobe lights. 
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LKC syotems o 


2 PROFESSIONAL DRIVE 
SUITE 222 Address 
GAITHERSBURG, MARYLAND 20760 


(301) 840-1992 


LJ) Please Send Me More Information 
About LKC Electrodiagnostic equipment. 
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Phone Number ( ) 
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ROCHESTER EYE INSTITUTE 
FIFTH ANNUAL OPHTHALMIC SEMINAR 


JAMES V. AQUAVELLA, M.D., DIRECTOR 


AMERICANA ROCHESTER HOTEL 
ROCHESTER, NEW YORK—AUGUST 15 & 16, 1980 


THE CORRECTION OF SURGICAL APHAKIA 


VISITING FACULTY 


JOSE |. BARRAQUER, M.D. 
Keratophakia and Keratomileusis 


H. DWIGHT CAVANAGH, M.D. 
Extended Wear Lenses 


OLIVER H. DABEZIES, M.D. 
Aphakic Spectacle Correction 


HAROLD A. STEIN, M.D. 
Intraocular Lenses and Contact Lenses. 


CASIMIR A. SWINGER, M.D. 
Refractive Keratoplasty 


WALDERT MEMORIAL LECTURE 


JOSE |. BARRAQUER, M.D. 
Bogota, Columbia 


LECTURES—COURSES—WORKSHOPS 


CONTACT LENSES 
Extended Wear Lenses Ellis Gruber, M.D. Therapeutic Lenses 
Patient Instructions ce Complications 
Fitting of Hard Lenses Course Director Lathe Cut Soft Lenses 
Silicone Lenses Oxygen Permeable Lenses 
Spin Cast Soft Lenses Solutions and Lens Care 

SURGICAL WORKSHOPS 
intraocular Lenses 
Microsurgery 
Vitrectomy 


Ophthalmic assistants and contact lens technicians will be able to register for the above 
courses as well as for special sessions in the basics of ophthalmic photography and ophthal- 
mic instrumentation. 


REGISTRATION INFORMATION 
Practicing Ophthalmologists $250 U.S. 


Residents and Fellows $100 U.S. 
Ophthalmic Assistants and 

Contact Lens Technicians $100 U.S. 
All others $250 U.S. 


For any further information, please contact Miss Katherine Sgabelloni, Coordinator 
Ophthalmic Services, Park Ridge Hospital, 1555 Long Pond Road, Rochester, New York 
14626. Phone: (716) 225-7150, extension 4054. 
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PERSPECTIVES CONTINUE 
TO CHANGE IN GLAUCOM 
MEASUREMENT AND 
CONTROL. 


o - 





EPIFRIN 


(l-epinephrine HCI) 
CONTINUES TO BE 
A VITAL THERAPY... 


ALONE OR IN COMBINATION WITI] 
TIMOLOL MALEATE.’ 








References: 
1. Obstbaum,S.A. et al. Timolol: Effect on intraocular pressure in chronic open-angle glaucoma. Ann Ophthalmol 10(10): 1347-1351, 1978 
2. A study conducted by an independent research organization. Allergan Pharmaceuticals Report Series #148, 1979. 


Epifrin® (1-epinephrine HCl) sterile ophthalmic solution CONTAINS: levo-epinephrine HCI equivalent to. . . . .0.25%, 0.5%, 1%, 2% free base. INDICATIONS: Chronic si 
glaucoma. CONTRAINDICATIONS: Should not be used in patients who have had an attack of narrow-angle glaucoma since dilation of the pupil may trigger an acute attack 
WARNINGS: Undesirable side reactions may include: eye pain or ache, browache, headache, conjunctival hyperemia and allergic lid reactions. Adrenochrome deposits in t 
conjunctiva and cornea after prolonged epinephrine therapy have been reported. Epinephrine has been reported to produce macular edema in some aphakic patients and shou 
be used with caution in these patients. PRECAUTIONS: Epinephrine in any form is relatively uncomfortable upon instillation. However, discomfort lessens as the concent 
of epinephrine decreases. Should be used with caution in patients with a narrow-angle since dilation of the pupil may trigger an acute attack of glaucoma. Use with caution 
patients with hypertensive cardiovascular disease or coronary artery disease. 


Al lERGAN Pharmaceuticals, Inc., Irvine, California 92713, U.S.A. © 1979 Allergan Pharmaceuticals 


AMERICAN JOURNAL OF OPHTHALMOLOGY™ 


SERIES 3 VOLUME 89 


NUMBER 6 JUNE, 1980 


RISK FACTORS FOR GENETIC TYPING AND DETECTION 
IN RETINITIS PIGMENTOSA 


ELIOT L. BERSON, M.D., BERNARD ROSNER, PH.D., 
AND EMILY SIMONOFF, B.A. 
Boston, Massachusetts 


Some patients with retinitis pigmento- 
sa can be genetically typed by family 
history into autosomal dominant, auto- 
somal recessive, and X-chromosome- 
linked forms.!ë A large percentage of 
affected patients appear to be isolate 
cases with no family history of disease.”* 
Classification of a patient into a genetic 
type has often been hampered by the 
unavailability of relatives for an ocular 
examination. We reviewed routine ocu- 
lar examinations of patients with retinitis 
pigmentosa to determine which findings 
favor classification of a patient into one or 
another genetic type. Additionally, we 
compared affected patients with their 
normal relatives to determine which 
findings in a routine ocular examination 
help to identify relatives at higher risk 
for having the early stages of retinitis 
pigmentosa. 


From the Berman-Gund Laboratory for the Study 
of Retinal Degenerations, Harvard Medical School, 
Massachusetts Eye and Ear Infirmary, Boston, Mas- 
sachusetts. This study was supported by Specialized 
Research Center Grant EY02014 and Research Ca- 
reer Development Award EY70800 (Dr. Berson) 
from the National Eye Institute, and by the National 
Retinitis Pigmentosa Foundation, Baltimore, Mary- 
land, and the George Gund Foundation, Cleveland, 
Ohio (Dr. Berson). 

Reprint requests to Eliot L. Berson, M.D., 
Berman-Gund Laboratory, 243 Charles St., Boston, 
MA 02114. 
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MATERIAL AND METHODS 


Data were collected from an outpa- 
tient population of patients with retinitis 
pigmentosa and their normal relatives 
from 1970 to 1979. Patients were re- 
ferred from the outpatient facilities of the 
Massachusetts Eye and Ear Infirmary or 
from private ophthalmologists. In some 
instances the relatives of affected pa- 
tients volunteered themselves when they 
learned they had an affected relative. All 
patients included in these analyses were 
examined by one of us (E.L.B.) and at 
least one other ophthalmologist. 

Patients considered for this analysis 
were those who could be classified into 
one of the following groups: (1) autosomal 
dominant; (2) autosomal recessive; (3) 
X-chromosome-linked; (4) isolates; and 
(5) normal relatives. Patients were typed 
as autosomal dominant if their families 
showed evidence of transmission of the 
disease over three consecutive genera- 
tions in at least one branch with or 
without evidence of reduced penetrance 
in other branches. Male patients were ° 
classified as autosomal recessive if they 
had at least one comparably affected 
female sibling. Female patients were 
typed as autosomal recessive if they had 
at least one sibling of either sex compara- 
bly affected. Cases of autosomal recessive 
disease required that parents of affected 
patients be normal. Male patients were 
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classified in the X-chromosome-linked 
group only if they had no female relatives 
who were comparably affected at the 
same age, if at least the mother or one 
daughter of an affected male in the family 
showed the carrier state as determined 
by a peripheral patch of bone spicule 
pigmentation, a tapetal-like reflex in the 
macula, or an abnormal electroretino- 
gram (ERG),’ and if no father-to-son 
transmission was observed. Patients with 
retinitis pigmentosa were classified as 
isolates if no relatives were affected and if 
no family history of retinitis pigmentosa 
could be elicited. All affected patients 
had either nondetectable full-field ERGs 
or full-field ERGs that were reduced in 
amplitude and delayed in cone or rod, or 
both, b-wave implicit time. Relatives of 
this affected population at risk for inher- 
iting retinitis pigmentosa were classified 
as normal if they had normal fundi and 
normal full-field ERGs, because such 
relatives would not be expected to devel- 
op retinitis pigmentosa at a later time.” 
The typing of families was achieved in 
the following way: (a) obtaining a detailed 
family history from all affected patients, 
(b) examining first-degree relatives of 
affected patients in most cases, and (c) 
securing records of examinations of af- 
fected relatives from other ophthalmolo- 
gists in a few cases. We excluded pa- 
tients with severe deafness, aphakia, or 
any evidence of systemic abnormalities 
known to be associated with retinitis 
pigmentosa, patients with a vague family 
history, and families with more than one 
affected male and no affected female 
' relatives in which the mode of inheri- 
tance was unclear. We also excluded 
patients with sector retinitis pigmentosa 
who had reduced ERG amplitudes but 
normal cone and rod b-wave implicit 
times. !° 

Data were collected from this outpa- 
tient population with respect to best 
corrected Snellen visual acuity in each 
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eye, cycloplegic refraction as determined 
with retinoscopy after 10% phenyleph- 
rine HCl and 1% cyclopentolate HCl. 
appearance of the lens on slit-lamp exam- 
ination, and appearance of the fundus 
with respect to the presence or absence 
of bone spicule pigmentation. For pa- 
tients with astigmatism, the refractive 
error was coded in the minus cylinder 
form. Attention was given to the patient's 
history with respect to presence or ab- 
sence of parental consanguinity and age 
of onset of night blindness. 

The data based on the ocular examina- 
tions were coded by one person and 
checked by another; data were then 
keypunched, verified, and stored on a 
magnetic tape for data processing. All 
data were then validated for errors and 
inconsistencies and corrected appropri- 
ately. The data were computer analyzed. 

From our population two files were 
constructed. File A contained one ran- 
domly selected affected patient from 
each family. For File B one affected 
patient was randomly selected (if pres- 
ent) from each family for each of the 
following age groups: 6 to 19 years, 20 to 
39 years, and 40 years and older. File A 
alone was used for analysis of the family 
history of presence or absence of consan- 
guinity and for the analysis of age of onset 
of night blindness. File B alone was used 
for analysis of visual acuity and presence 
or absence of cataracts or bone spicule 
pigmentation. Both Files A and B were 
used for analysis of spherical and cylin- 
drical refractive errors. 

Data for such variables as best correct- 
ed visual acuity, spherical refractive 
error, and the like, were analyzed with 
standard contingency table methods," 
including the Yates-corrected chi-square 
test for 2 X 2 tables, and Fisher's exact 
test when any expected value in a 2 x 2 
table was less than 5. The age of onset of 
night blindness by history was evaluated 
with the life table method of analysis.” 
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Analyses were also done within given 
families in File A to compare each auto- 
somal dominant, autosomal recessive, 
X-chromosome-linked, or isolate patient 
to all of his or her normal relatives within 
15 years of age in our files. The normal 
relatives included in these analyses (male 
relatives in the case of X-chromosome- 
linked disease) were at risk for having 
retinitis pigmentosa, but had normal 
fundi and normal full-field ERGs. The 
Mantel-Haenszel test combining evi- 
dence from several 2 X 2 tables? was 
used to compare affected patients to their 
normal relatives; specifically, the ob- 
served number of affected patients with a 
particular characteristic on an ocular 
examination was compared with the ex- 
pected number of such patients with that 
characteristic over the 35 families availa- 
ble for these analyses. The mean age for 
affected patients included in this analysis 
was 25.5 + 1.8 years (mean + S.E.M.) 
and for normal relatives was 22.3 + 1.4 
years (not significant by Student's t-test); 
and the proportion of males was 57% 
among affected patients and 60% among 
normal relatives (not significant by chi- 
square test). Analyses were done on 
those variables (best corrected visual 
acuity in the better eye and cylindrical 
refractive error in the less astigmatic eye) 
that were found (see Results section) not 
to.differ substantially among the different 
groups of affected patients. For these 
analyses, families from the autosomal 
dominant, autosomal recessive, X-chro- 
mosome-linked, and isolate groups were 
considered as a single population. These 
comparisons were also performed within 
the four groups but not enough families 
with normal relatives were available 
within each group to achieve sufficient 
statistical power. 


RESULTS 


Table 1 provides demographic data on 
our study populations of patients with 
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retinitis pigmentosa. One study popula- 
tion (File A) consisted of one randomly 
selected affected patient from each of 456 
families; 310 (68%) of these families were 
from New England and New York, 19 
(26%) were from the rest of the United 
States, and 27 (6%) were from foreign 
countries. Among these families, 46 
(10.1%) were autosomal dominant, 64 
(14%) were autosomal recessive, 27 
(5.9%) were X-chromosome-linked, and 
319 (70%) were isolates. A slight female 
preponderance was observed in the auto- 
somal recessive group in that patients in. 
this group came from families that in- 
cluded at least one affected female. A 
preponderance of younger patients was 
noted in the X-chromosome-linked 
group, possibly because of the severity of 
the disease. A second study population 
(File B) consisted of one randomly select- 
ed affected patient per family (if present) 
from each of three age groups. The 
demographic characteristics of File B 
were similar to those of File A with 
respect to age, sex, and geographic 
distribution. The percentages of domi- 
nant and X-chromosome-linked cases 
were larger in File B than in File A. 
Table 2, based on File B, shows that 
patients with X-chromosome-linked reti- 
nitis pigmentosa had a visual acuity of 
6/15 (20/50) or less in the better eye in 
the age group 20 to 39 years significantly 
more often than the dominant and isolate 
groups. For this criterion, the dominant 
group in the 6- to 19-year age range 
tended to have a visual acuity of 6/12 
(20/40) or better in at least one eye more 
often than the other groups, but this 
tendency was not statistically significant. 
Table 3, based on File A, shows the 
spherical refractive error in the less 
myopic eye in patients with retinitis 
pigmentosa over all age groups. Inter- 
group comparisons were performed 
for four levels of myopia from -1.0 to 
-4.0 diopters and showed that the X- 


TABLE 1 
AGE-SEX DISTRIBUTION OF STUDY POPULATION WITH RETINITIS PIGMENTOSA* 


888800MSSSS——s—SsSsSSSSSmaSaSRS 


Total 
6-19 yrs 20-39 yrs 40+ yrs (%) Male Female 


gree a UUO 


FILE A—BASED ON RANDOM SELECTION OF ONE AFFECTED PERSON FROM EACH FAMILY 





DOM 8 18 20 46 24 22 
(%) (17.4) (39.1) (43.5) (10.1) (52.2) (47.8) 
AR 18 20 26 64 25 39 
(%) (28.1) (31.3) (40.6) (14.0) (39. 1) (60.9) 
AL 8 18 l 27 27 0 
(%) (29.6) (66.7) (3.7) (5.9) (100.0) (0.0) 
ISO 50 150 119 319 183 136 
(%) (15.7) (47.0) (37.3) (70.0) (57.4) (42.6) 
Total affected 84 206 166 456 259 197 
(%) (18.4) (45.2) (36.4) (100.0) (56.8) (43.2) 
FILE B—BASED ON RANDOM SELECTION OF ONE AFFECTED PERSON 
FROM EACH AGE GROUP (IF PRESENT) FROM EACH FAMILY 
DOM 18 28 a3 69 36 33 
(%) (26.1) (40.6) (33.3) (14.1) (52. 2) (47.8) 
AR 19 21 27 67 26 4] 
(%) (28.4) (31.3) (40.3) (13.7) (38.8) (61.2) 
XL 13 19 2 34 34 0 
(%) (38.2) (55.9) (5.9) (7.0) (100.0) (0.0) 
ISO 50 150 119 319 183 136 
(%) ST) (47.0) (37:3) (65.2) (57.4) (42.6) 
Total affected 100 218 171 489 279 210 
(%) (20.5) (44.6) (35.0) (100.0) (57. 1) (42.9) 


*DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate, 


TABLE 2 
VISUAL ACUITY IN PATIENTS WITH RETINITIS PIGMENTOSA* 


eee 
+f oak i Total Jo+ DOM AR XL ISO 


Ages 6-19 yrs Intergroup Comparisons* 


DOM 2 16 18 11.1 N/A NS NS NS 
AR 8 l1 19 42.1 NS N/A NS NS 
XL 6 7 13 46.2 NS NS N/A NS 
ISO 18 32 50 36.0 NS NS NS N/A 
Ages 20-39 yrs Intergroup Comparisons* 
DOM ri 21 28 25.0 N/A N .003 NS 
AR 9 12 21 42.9 NS N/A NS NS 
XL 14 5 19 73.7 .003 NS N/A .008 
ISO 57 91 148 38.5 NS NS .008 N/A 
Ages 40+ yrs Intergroup Comparisons* 
DOM Al 12 23 47.8 N/A NS N/A NS 
AR 13 14 27 48.1 NS N/A N/A NS 
XL N/A N/A N/A N/A N/A N/A N/A N/A 
ISO 54 64 118 45.8 NS NS N/A N/A 


nsee n gciseasitew mcsspsdiececi ements actin css gs 
“DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked: ISO, isolate; N/A, not 
applicable; NS, not significant (P>.05). 
++ indicates visual acuity of 6/15 (20/50) or less in the better eye; —, 6/12 (20/40) or better in the better eye. 
łFor most comparisons, P values were based on a chi-square test comparing the subgroups in the 
corresponding rows and columns. P values were based on Fisher's exact test when any expected value in the 
corresponding 2 X 2 table was less than 5. 
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TABLE 3 
REFRACTIVE ERROR (SPHERE) IN THE LESS MYOPIC EYE* IN PATIENTS WITH 
RETINITIS PIGMENTOSA OVER ALL AGE GROUPSt 
DOM AR XL ISO 
Group A (S—1) Intergroup Comparisons* 
<-] 3]? Total %=-1 
DOM 6 34 40 15.0 N/A NS <.001 003 
AR 21 41 62 33.9 NS N/A .001 NS 
XL 20 Fi 27 74.1 <.001 .001 N/A <.001 
ISO 101 205 306 33.0 .033 NS <.001 N/A 
Group B(S—2) Intergroup Comparisons“ 
<—2 >—2' Total %=—2 
DOM 4 36 40 10.0 N/A NS <.001 NS 
AR 12 50 62 19.4 NS N/A <.001 NS 
XL 18 9 27 66.7 <.001 <.001 N/A <.001 
ISO 73 233 306 23.9 NS NS <.001 N/A 
Group C (=-3) Intergroup Comparisons 
=-3 >-3? Total %=-3 
DOM 4 36 40 10.0 N/A NS <.001 NS 
AR 10 52 62 16.1 NS N/A <.001 NS 
XL 16 11 27 59.3 <.001 <.001 N/A <.001 
ISO 50 256 306 16.3 NS NS <.001 N/A 
Group D(s-—4) Intergroup Comparisons* 
| >-4' Total %=—4 
DOM l 39 40 2.5 N/A NS <.001 NS 
AR 5 57 62 8.1 NS N/A <.001 NS 
XL 16 ll 27 59.3 <,.001 <.001 N/A <.001 
ISO 35 271 306 11.4 NS NS <.001 N/A 





*As determined by spherical refraction and not spherical equivalent. 
+DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate; N/A, not 


applicable; NS, not significant (P>.05). 


Includes hyperopic, plano, and myopic refractive errors up to but not inclusive of —1.0 diopter (Group A), 
—-2.0 diopters (Group B), —3.0 diopters (Group C), and —4.0 diopters (Group D). 

§For most comparisons, P values were based on a chi-square test comparing the subgroups in the 
corresponding rows and columns. P values were based on Fisher's exact test when any expected value in the 


corresponding 2 X 2 table was less than 5. 


chromosome-linked group differed sig- 
nificantly from other affected groups for 
any level of myopia tested. For example, 
patients with known X-chromosome- 
linked disease were 2.8 to 6.7 times more 
likely to have 2.0 or more diopters of 
myopia than any of the other affected 
groups. The isolate group differed signif- 
icantly from the dominant group for the 
criterion of 1.0 or more diopters of 
myopia in the less myopic eye. The same 
analysis was done for spherical equiva- 
lent (sphere + 0.5 cylindric power) and 


similar conclusions were reached as with 
spherical refraction alone. These analy- 
ses were repeated on data from File B 
within specific age groups, and observa- 
tions were comparable to those reported | 
in Table 3. Table 4, based on File A, 
shows the cylindrical refractive error in 
the eye with less astigmatism in patients 
with retinitis pigmentosa over all age 
groups. No significant differences were 
observed among the groups with respect 
to the power of the cylindrical refractive 
error. With respect to the axis of minus 
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TABLE 4 


REFRACTIVE ERROR (CYLINDER) IN THE EYE WITH LESS ASTIGMATISM IN PATIENTS WITH RETINITIS 
PIGMENTOSA OVER ALL AGE GROUPS* 











DOM AR XL ISO 
Group A (21.0 Diopter) Intergroup Comparisonst 
=10 <1.0 Total %=1.0 
DOM 16 26 42 38.1 N/A NS NS NS 
AR 27 35 62 43.5 NS N/A NS NS 
XL 17 10 27 63.0 NS NS N/A NS 
ISO 151 155 306 49.3 NS NS NS N/A 
Group B (=2.0 Diopters) Intergroup Comparisonst 
=2.0 <2.0 Total %=2.0 
DOM 6 36 42 14.3 N/A NS NS NS 
AR 10 52 62 16.1 NS N/A NS NS 
XL 7 20 27 25.9 NS NS N/A NS 
ISO öl 255 306 16.7 NS NS NS N/A 





*DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate; N/A, not 


applicable; NS, not significant (P > .05). 


‘For most comparisons, P values were based on a chi-square test comparing the subgroups in the 
corresponding rows and columns. P values were based on Fisher's exact test when any expected value in the 


corresponding 2 X 2 table was less than 5. 


cylinder (Table 5) for patients with = 1.0 
diopter of astigmatism in both eyes, the 
X-chromosome-linked group had a verti- 
cal or oblique axis (that is, 31 to 149 
degrees) in one or both eyes significantly 
more often than the other affected 
groups. These analyses were repeated 
within specific age groups (File B) with 
similar results. 


The prevalence of posterior subcapsu- 
lar cataracts in both eyes, based on File 
B, increased with age for all groups 
(Table 6). In most instances there were 
no substantial differences in the age- 
specific prevalences among the different 
groups; the one exception was the signif- 
icantly greater prevalence of cataracts in 
the X-chromosome-linked group as com- 


TABLE 5 


AXIS OF CYLINDER* IN PATIENTS WITH RETINITIS PIGMENTOSA OVER ALL AGEST 











+3 _? Total % + DOM AR XL ISO 
Patients Intergroup Comparisons? 
DOM l 14 15 6.7 .003 NS 
AR 6 21 27 22.2 NS N/A .012 NS 
XL 1] 6 17 64.7 .003 .012 N/A .004 
ISO 4] 110 151 27.2 NS NS .004 N/A 





*Includes only those patients with astigmatism =1.0 
minus cylinder form for this analysis. 


diopter in both eyes. Refractive error was coded in 


+DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate; N/A, not 


applicable; NS, not significant (P > .05), 


++ indicates vertical or oblique in either eye (vertical or oblique = 31-149°); —, horizontal in both eyes 


(horizontal = 0-30°, 150-180°). 
$For most comparisons, P values were based on 


chi-square test comparing the subgroups in the 


corresponding rows and columns. P values were based on Fisher's exact test when any expected value in the 


corresponding 2 X 2 table was less than 5. 











VOL. 89, NO. 6 GENETIC TYPING AND RETINITIS PIGMENTOSA 769 
TABLE 6 
PREVALENCE OF CATARACTS IN PATIENTS WITH RETINITIS PIGMENTOSA* 
+t = Total % + DOM AR XL ISO 
Ages 6-19 yrs Intergroup Comparisons* 
DOM 0 17 17 0.0 N/A NS NS NS 
AR 1 17 18 5.6 NS N/A NS NS 
XL 0 13 13 0.0 NS NS N/A NS 
ISO 6 40 46 13.0 NS NS NS N/A 
Ages 20-39 yrs Intergroup Comparisons* 
DOM 13 12 25 52.0 N/A NS NS NS 
AR 7 11 18 38.9 NS N/A NS NS 
XL 13 5 18 12.2 NS NS N/A .012 
ISO 59 89 144 38.2 NS NS .012 N/A 
Ages 40+ yrs Intergroup Comparisons’ 
DOM 17 5 22 17.3 N/A N/A NS 
AR 15 11 26 57.7 NS N/A N/A NS - 
XL N/A N/A N/A N/A N/A N/A N/A N/A 
ISO 59 47 106 59.7 NS NS N/A NS 





*DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate; N/A, not 


applicable; NS, not significant (P > .05). 


++ indicates posterior subcapsular cataracts in both eyes; —, absence of posterior subcapsular cataracts in 


one or both eyes. 


For most comparisons, P values were based on a chi-square test comparing the subgroups in the 
corresponding rows and columns. P values were based on Fisher’s exact test when any expected value in the 


corresponding 2 X 2 table was less than 5. 


pared to the isolates in the 20- to 39-year 
age group. 

Bone spicule pigmentation in all four 
quadrants of the midperipheral fundus 
of both eyes was seen in most patients 
(File B) between the ages of 6 and 19 
years in the autosomal recessive, X- 
chromosome-linked, and isolate groups, 
but was seen in the minority of cases with 


dominant disease (Table 7). The domi- 
nant group had a significantly smaller 
percentage of patients with bone spicule 
pigmentation in all four quadrants of 
both eyes than the X-chromosome-linked 
and isolate groups. Additionally, the 
autosomal recessive group had a signifi- 
cantly smaller percentage of patients 
with respect to this risk factor than the 


TABLE 7 
BONE SPICULE PIGMENTATION IN PATIENTS WITH RETINITIS PIGMENTOSA* 








t + 





+ — Total % + DOM AR XL ISO 
Ages 6-19 yrs Intergroup Comparisons* 
DOM 6 11 17 35.3 N/A NS .002 .032 
AR 9 6 15 60.0 NS N/A .044 NS 
XL 12 0 12 100.0 .002 .044 N/A NS 
ISO 28 12 40 70.0 .032 NS NS N/A 





*DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate; N/A, not 


applicable; NS, not significant (P > .05). 


++ indicates present in all four quadrants in both eyes; —, absent in all four quadrants in both eyes. 
For most comparisons, P values were based on a chi-square test comparing the subgroups in the 
corresponding rows and columns. P values were based on Fisher's exact test when any expected value in the 


corresponding 2 X 2 table was less than 5. 
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TABLE 8 


HISTORY OF CONSANGUINITY IN PARENTS OF PATIENTS WITH 
RETINITIS PIGMENTOSA OVER ALL AGE GROUPS* 


% + 


Patients 
DOM Ji 38 39 2.6 
AR ll 45 56 19.6 
nam 0 24 24 0.0 
ISO 38 258 296 12.8 


*DOM indicates dominant; AR, autosomal recessive; 


Intergroup Comparisons* 


N/A 031 NS NS 
.031 N/A .047 NS 
NS .047 N/A NS 
NS NS NS N/A 


XL, X-chromosome-linked; ISO, isolate. 


+ indicates presence of consanguinity; —, absence of consanguinity. 


For most comparisons, P values were based 


on a chi-square test comparing the subgroups in the 


corresponding rows and columns. P values were based on Fisher’s exact test when any expected value in the 


corresponding 2 X 2 table was less than 5. N/A 


X-chromosome-linked group. Similar 
analyses performed on patients in the age 
groups 20 to 39 years and 40 years or 
older showed no significant differences 
among affected groups. 

A history of consanguinity was more 
prevalent in parents of patients in the 
autosomal recessive group than in 
the dominant or X-chromosome linked 


= not applicable; NS = not significant (P > .05). 


groups (Table 8). Intergroup compari- 
sons, based on File A, showed that these 
differences were significant. A life table 
analysis (Table 9) for age of onset of night 
blindness by history, based on File A, 
showed that the age of onset of night 
blindness was not the same in the four 
groups of affected patients (P = .004). In 
particular, the onset of the symptom of 


TABLE 9 
AGE OF ONSET OF NIGHT BLINDNESS BY HISTORY IN PATIENTS WITH RETINITIS PIGMENTOSA* 


_.S6eRRe— 
PROBABILITY OF BEING NIGHT-BLIND BY AGE 10, 20, 30, OR 40 YRS' 


ee" 


N? 10 20 30 40 
DOM 4] 415 745 893 964 
AR 53 396 613 735 866 
XL 23 .565 .870 1.000 1.000 
ISO 257 335 636 .792 .878 


Comparison’ of Observed (O) and Expected (E) Numbers of Patients Becomin 
from a Life Table Analysis 


g Night Blind as Computed 


Observed Expected 
DOM 38.0 28.8 
AR 49.0 53.7 
XL 23.0 12.3 
ISO 242.0 257.2 


SS i UUO 


*DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate. 
"AS estimated from life tables. 
"Refers to number of cases with available history to include in the life table analysis. 


4 
8x’ = 2 (O; — EĤE; = 13.4, P = .004. 
i=] 


VOL. 89, NO. 6 


night blindness occurred early more 
often in patients with dominant and 
X-chromosome-linked disease than in 
the other affected groups. 

Table 10, based on the comparison of 
affected patients to their normal relatives 
within families, shows that normal rela- 
tives in the autosomal dominant, autoso- 
mal recessive, X-chromosome-linked, 
and isolate groups, taken as one popula- 
tion, differ significantly from their affect- 
ed relatives (a subgroup of File A) with 
respect to best corrected visual acuity in 
the better eye. This was true not only for 
the criterion cf visual acuity of 6/15 
(20/50) or worse, but also for visual acuity 
of 6/9 (20/30) or worse in the better eye. 
Normal relatives also differed significant- 
ly from their affected relatives with 
respect to cylindrical refractive error; 
specifically, affected patients showed a 
cylindrical refractive error of 1.0 or more 
diopters in the less astigmatic eye signifi- 
cantly more often than their normal 
relatives. Similar trends were observed 
when these data were analyzed for fami- 
lies in the autosomal dominant, autosom- 
al recessive, X-chromosome-linked, and 
isolate groups, respectively; but the 
numbers of families in each group were 
too small to achieve sufficient statistical 
power. 


DISCUSSION 


" Certain findings in a routine ocular 
examination are significantly more prev- 
alent in different types of retinitis pig- 
mentosa (Table 11). For example, factors 
favoring X-chromosome-linked disease in 
affected male patients include visual 
acuity reduced to 6/15 (20/50) or worse in 
the better eye between ages 20 and 39 
years, a spherical refractive error of two 
or more diopters of myopia in the less 
myopic eye, presence of a vertical or 
oblique axis of cylinder in at least one eye 
among patients with astigmatism of = 1.0 
diopter in both eyes, and the onset of the 
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symptom of night blindness by age 20 
years. Male patients who have these risk 
factors should be strongly encouraged to 
have female relatives examined and test- 
ed with the ERG to see if they have the 
carrier state of X-chromosome-linked 
disease.? Male patients without these 
findings and an unremarkable family 
history are more likely to be in the 
autosomal recessive or isolate groups. 

Table 11 also summarizes risk factors 
favoring dominant disease; these include 
lack of bone spicule pigmentation in all 
four quadrants of both eyes up to age 19 
years and onset of the symptom of night 
blindness by age 20 years. Patients with 
dominant disease tend to have a spheri- 
cal refractive error that is hyperopic, 
plano, or slightly myopic (that is, up to 
but not inclusive of -1.0 diopter) in 
contrast to the one or more diopters of 
myopia usually seen in X-chromosome- 
linked disease (Table 3). Patients with 
these risk factors, regardless of family 
history, should be encouraged to have 
other relatives examined. Retinitis pig- 
mentosa can be transmitted by a domi- 
nant mode with reduced penetrance and 
patients can have dominantly inherited 
disease even if both parents have no 
symptoms or signs of retinitis pig- 
mentosa.!*° 

In a previous study François and Ver- 
riest? correlated the type of inheritance 
with the spherical refractive error and 
showed that myopia of more than 2.0 
diopters was observed in 29% of 76 
autosomal recessive cases, in all nine 
X-chromosome-linked cases, and 23% of 
30 dominant cases. The difference be- 
tween the prevalence of myopia in auto- 
somal recessive and dominant groups 
was not significant, but the difference 
between the autosomal recessive and 
X-chromosome-linked groups was highly 
significant. Our data are compatible 
with these findings in that the prevalence 
of 2 or more diopters of myopia in 
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TABLE 11 


FINDINGS IN A ROUTINE OCULAR EXAMINATION OF AFFECTED PATIENTS THAT FAVOR DIFFERENT TYPES OF 
RETINITIS PIGMENTOSA* 


nnn 


Variable Age Group (yrs) DOM 


Visual acuity 20-39 - 
6/15 (20/50) 
or less 
in better eye 

Spherical’ =6 
refractive 
error 

Axis of! =6 
cylinder 


Horizontal 


bo 
P 
ie) 
© 
if 


Posterior 
subcapsular 
cataracts 
in both eyes 

Bone spicule“ 
pigmentation 

History of 
parental 
consanguinity 

Onset of night- — + 
blindness by 
history by 
age 20 yrs 


AR AL ISO 
+ = - 
>-2 <-9! >-2 
Horizontal Vertical Horizontal 
or 
oblique 
+ ~ - 
+ + + 
+ - + 
— + — 


OO 


5 *DOM indicates dominant; AR, autosomal recessive; XL, X-chromosome-linked; ISO, isolate. + indicates 


present; —, absent; +, inconclusive. 
"In the less myopic eye. 


‘Includes hyperopic, plano, and myopic errors up to but not inclusive of —2.0 diopters. 


‘Includes all myopic errors of 2.0 diopters or greater. 


lApplies to those patients with cylindric refractive error = 1.0 diopter in both eyes. 
‘Bone spicule pigmentation present in all four quadrants in both eyes. 


patients with X-chromosome-linked reti- 
nitis pigmentosa differed significantly 
from the prevalences in autosomal dom- 
inant, autosomal recessive, and iso- 
late groups of patients, respectively. Al- 
though spherical refractive errors could 
be used to help separate different types 
of retinitis pigmentosa, it has yet to be 
established whether the magnitude of 
the spherical refractive error can be used 
to identify which relatives of affected 
patients are more likely to have retinitis 
pigmentosa. 

Based on data from 35 families, the 
normal relatives in the autosomal dom- 
inant, autosomal recessive, X-chro- 


mosome-linked, and isolate groups, 
as a whole, differed significantly from 
their affected relatives with respect to 
best corrected visual acuity in the eye 
with better visual acuity and cylindrical 
refractive error in the eye with less 
astigmatism. Similar trends were ob- 
served within the four groups. Specifical-. 
ly, normal relatives characteristically had 
best corrected visual acuities of 6/7.5 
(20/25) or better in the eye with better 
visual acuity and astigmatic errors, based 
on a cycloplegic refraction, of < 1.0 
diopter in the less astigmatic eye. There- 
fore, relatives 6 years or older with 
corrected visual acuity of 6/9 (20/30) or 
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worse in the eye with better visual acuity 
or an astigmatic refractive error of > 1.0 
diopter in the less astigmatic eye are at 
greater risk for being affected than those 
relatives without these abnormalities. 
These findings provide some guidelines 
as to which relatives of affected patients. 
particularly between ages 6 and 19 years. 
should be screened for early retinitis 
pigmentosa with a careful ophthalmo- 
scopic examination and ERG testing. 
Asymptomatic patients under age 20 
years can have the early stages of retinitis 
pigmentosa, defined by the ERG, even 
though the ophthalmoscopic examination 
appears normal, 5/10.15-18 

These analyses are based on a popula- 
tion with retinitis pigmentosa who have 
had their diagnoses established on the 
basis of subnormal and delayed or nonde- 
tectable full-field ERGs." Additionally, 
findings from routine ocular examina- 
tions that were risk factors in this study 
cannot be used alone to establish the 
genetic type of an affected patient or to 
determine that a relative is either normal 
or affected. However, the present study 
shows that certain findings in a routine 
ocular examination can be considered 
risk factors that have discriminating 
value both for genetic typing of affected 
patients and for identification of relatives 
at higher risk for having the early stages 
of retinitis pigmentosa. The weighting of 
these risk factors relative to each other 
and their independence from each other 
are currently being evaluated by statisti- 
cal techniques including multiple dis- 
criminant analysis. 


SUMMARY 


An outpatient population with retinitis 
pigmentosa was evaluated with respect 
to best corrected visual acuity, cyclople- 
gic refractive error, appearance of the 
lenses, presence or absence of bone 
spicule pigmentation, age of onset of 
night blindness by history, and presence 
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or absence of a history of parental con- 
sanguinity. The population included 489 
affected patients subdivided into the four 
following groups: 69 (14.1%) dominant, 
67 (13.7%) autosomal recessive, 34 
(7.0%) X-chromosome-linked, and 319 
(65.2%) isolate. Contingency table and 
life table analyses showed that significant 
differences existed for these criteria 
among the various groups. An analysis 
based on data from 35 families showed 
significant differences with respect to 
best corrected visual acuity and cylindri- 
cal refractive error when comparing af- 
fected patients with their age-matched 
normal relatives. These findings support 
the idea that observations in a routine 
ocular examination can aid in genetic 
classification of affected patients and in 
selection of relatives of affected patients 
who are at higher risk for having early 
stages of retinitis pigmentosa. 
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REVERSIBLE NIGHT BLINDNESS ASSOCIATED WITH INTESTINAL 
BYPASS SURGERY 


GARY C. Brown, M.D.. STEPHEN M. FELTON, M.D., 
AND WILLIAM E. BENSON, M.D. 
Philadelphia, Pennsylvania 


Lipner' stated that the first successful 
massive intestinal resection was reported 
in 1881. More recently, small intestinal 
bypass procedures have assumed a role 
in the management of morbid obesity. 
Chronic diarrhea, liver failure, hypoka- 
lemia, hypocalcemia, and hypomagnese- 
mia are well-recognized complications 
that may occur after intestinal bypass 
surgery.'* Vitamin deficiencies, howev- 
er, are thought to be uncommon after 
this type of operation,’ and only recently 
iatrogenic night blindness associated 
with a decreased vitamin A level after 
intestinal bypass surgery has been recog- 
nized.’ We describe the case of a 33- 
year-old man who developed severe 
night blindness secondary to vitamin A 
deficiency 3% years after undergoing a 
jejunocecal bypass to reduce his obesity. 


CASE REPORT 


A 33-year-old man complained in May 1979 of great 
difficulty seeing at night for several days. Three and 
one half years previously he weighed 157.5 kg and at 
that time underwent jejunocecostomy to reduce his 
obesity. The jejunum was divided 30 inches distal to 
Treitz's ligament and anastomosed to the cecum in an 
end-to-side fashion. By the time the patient devel- 
oped night blindness he weighed 67.5 kg. He was 
chronically distressed by mild to moderate diarrhea, 
and in March 1979 required hospitalization for 
correction of magnesium and zinc imbalances. There 
was no history of routine vitamin supplementation. 


From the Retina Service, Wills Eye Hospital and 
Research Institute, Philadelphia, Pennsylvania. This 
study was supported in part by the Retina Research 
and Development Foundation, Philadelphia, and the 
Pennsylvania Lions Sight Conservation and Eye 
Research Foundation, Inc. 

Reprint requests to William E. Benson, M.D., 187 
E. Evergreen Ave., Philadelphia, PA 19118. 
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On initial ocular examination his visual acuity was 
6/6 (20/20) in each eye. Slit-lamp examination of the 
right eye showed several small transparent vesicular 
inclusions, suggestive of a Bitot’s spot, in the superfi- 
cial conjunctiva and a small pannus of blood vessels 
growing up into the cornea from the inferior corneo- 
scleral limbus. No xerosis of the cornea or the con- 
junctiva was evident. External examination of the 
left eye was normal. Ophthalmoscopic examination 
showed subtle pigmentary changes in the foveal area 
of each eye, probably compatible with a normal bru- 
nette fundus, and otherwise was unremarkable. 

Intravenous fluorescein angiography was normal in 
both eyes. The initial threshold of his dark adaptation 
was increased (Fig. 1) and a biphasic component 
to the curve was absent, indicating that both cone 
and rod function was abnormal. Electroretinography 
(ERG) showed a mild reduction of a- and b-wave 
amplitudes in the light adapted state and a marked 
reduction of the same in the dark adapted state (Fig. 
2). The visual field in each eye by Goldmann 
perimetry was constricted to a 10-degree central area 
with the IVe isopter using a white test object. The 
serum carotene level was 6 yg/dl (normal, 60-260 
p_g/dl). 

The patient was believed to have night blindness 
because of vitamin A deficiency. Treatment was 
initiated with 25,000 I.U. of water-miscible vitamin 
A orally four times daily, 50 mg of magnesium oxide 
orally twice daily, and a nonzinc multivitamin (Thera- 
gran) daily. 

He was next seen three days after initiation of 
therapy, at which time he reported a “sudden visual 
recovery. Visual acuity remianed 6/6 (20/20) in each 
eye and results of slit-lamp and ophthalmoscopic 
examinations were unchanged. Dark adaptation 
(Fig. 3) showed a normal biphasic curve, indicating a 
return of photoreceptor function. The ERG was 
normal in the light and dark adapted states (Fig. 4) 
and visual fields were full. The patient has not 
returned for re-examination. 


DISCUSSION 


Vitamin A deficiency may occur sec- 
ondary to inadequate dietary intake,® but 
it has also been recognized in association 
with malabsorption states, such as those 
seen with celiac sprue and regional en- 
teritis.‘ Recently, Partamian, Sidrys, and 
Tripathi? documented a case occurring 
secondary to jejunoileal bypass surgery. 
As vitamin A and its precursor, carotene, 
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are absorbed mainly in the small intes- 
tine,? a procedure such as intestinal 
bypass might be expected to decrease 
area for absorption and predispose the 
patient to the development of vitamin A 
deficiency. 


Vitamin A is stored primarily in the 





Fig. 2 (Brown, Felton, and Benson). Electroretino- 
gram obtained after 15 minutes in the dark-adapted 
state at a low intensity stimulus before any therapy. 
The upper line represents the right eye, and the 
lower line represents the left eye. A minimal b-wave 
(b) is present in each eye and measures 13 V in the 
right eye and 20 pV in the left eye. The arrow 
designates the flash stimulus and the distance be- 
tween each small marker corresponds to a 20-msec 
period. 
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Fig. 1 (Brown, Felton, and Ben- 
son). Abnormal dark adaptation 
curve of the right eye, performed on 
the Goldmann/Weekers adaptome- 
ter, of patient with night blindness 
occurring 3% years after intestinal 
bypass surgery. The y-axis repre- 
sents the log luminance threshold for 
a fixed light stimulus to be seen and 
the x-axis depicts the time elapsed 
in the darkened state after a ten- 
minute period of light adaptation. 
An initial increased stimulus thresh- 
old of 10°‘ log units is present 
(normal, 10°" to 10°* log units). 
There is a rapid increase in sensitivi- 
ty over the first two minutes, corre- 
sponding to cone adaptation, but no 
distinct evidence of increasing sensi- 
tivity of the rods. The final threshold 
was increased at 10°° log units (nor- 
mal, 10'* to 10*° log units). A similar 
dark adaptation pattern was seen in 
the left eye. 





liver and cirrhosis of this organ can also 
lead to the deficiency state."” Fatty 
degeneration of the liver’ and cirrho- 
sist have been described after bypass 
surgery and may have a role in vitamin A 
deficiency. Retinol binding protein, a 
plasma vitamin A transport protein, is 
also decreased in patients with hepatic 
disease.” 

Abnormal dark adaptation is thought 
to be the first symptom of vitamin A 
deficiency. Without vitamin A the visu- 
al pigments of rods and cones cannot be 
synthesized.” As was seen in our pa- 
tient, however, rod function is much 
more severely affected, as evidenced by 
total loss of the second phase of the 
normally biphasic dark adaptation curve. 
Cone function is diminished, but early 
impairment appears to be insufficient to` 
cause a decrease in visual acuity. Zinc 
deficiency, in the presence of normal 
vitamin A levels, has also been identified 
as a cause of abnormal dark adaptation,” 
but the absence of zinc in the therapeutic 
regimen of our patient precludes this as a 
prominent causal factor. 
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The rapid reversal of the dark adapta- 
tion curve to normal in our patient is not 
surprising, as impaired dark adaptation 
has been reported to return to normal in 
a patient with celiac disease within six 
hours after orally administered vitamin A 
and one hour after intramuscular injec- 
tion. 4 

Ocular findings described with vitamin 
A deficiency include conjunctival and 
corneal xerosis, foamy conjunctival le- 
sions (Bitot's spots), corneal vasculariza- 
tion, keratomalacia in severe cases,® and 





Fig. 4 (Brown, Felton, and Benson). Normal ERG 
after 15 minutes in the dark-adapted state at low 
intensity stimulus after three days of oral vitamin A 
therapy. An a-wave (a) is now present in each eye, as 


well as a prominent b-wave (b), indicating a return of 


photoreceptor function. The amplitude of the b- 
waves has increased substantially to 184.0 uV in each 
eye (see Fig. 2). As in Figure 2, the arrow designates 
the flash stimulus and the time elapsed between the 
markers is 20 msec. 
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Fig. 3 (Brown, Felton, and Ben- 
son). Normal biphasic dark adapta- 
+ tion curve of the right eye of our 
| patient after three days of oral vita- 
' min A therapy. The initial threshold 
| stimulus for cones has decreased 
‘+ (see Fig. 1) and from ten to 20 
minutes there is a marked increase 
in sensitivity, corresponding to func- 
tioning rods. 


discrete yellow dots in the midperiphery 
of the fundus. * These findings may or 
may not be present, depending upon the 
severity of the deficiency, and probably 
develop after abnormal dark adaptation. 
A Bitot’s spot, as noted in our patient, 
may be related to generalized malnutri- 
tion, rather than specifically to vitamin A 
deficiency." 

Electroretinography in vitamin A defi- 
ciency shows first a disappearance of the 
a-wave, followed by the b-wave, as the 
depletion state becomes more severe. 8 
In our case the scotopic ERG was affect- 
ed to a greater extent than the photopic 
ERG, again indicating more marked 
involvement of rods over cones in this 
entity. 

Histopathologic examination of animal 
eyes with vitamin A deficiency initially 
shows disorganization of rod outer seg- 
ments.’* As the disease progresses, the 
outer segments and eventually whole 
visual cells disappear. Although outer 
segments may regenerate after vitamin A 
supplementation, at some point the cells 
are irreparably damaged, indicating that 
this is a potentially visually irreversible 
condition. Therefore, the entity of night 
blindness secondary to vitamin A defi- 
ciency after intestinal bypass surgery 
should be recognized by the clinician as 
early as possible. 
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SUMMARY 


A 33-year-old man had a sudden onset 
of night blindness 3% years after intes- 
tinal bypass surgery for morbid obesity. 
Ocular examination disclosed a probable 
Bitot’s spot and electrophysiologic test- 
ing showed markedly impaired dark ad- 
aptation and subnormal  electroret- 
inography. After therapy with orally 
administered vitamin A, the night blind- 
ness disappeared and the dark adaptation 
curve and electroretinogram returned to 
normal. 
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HISTOPATHOLOGY IN THE IRIS-NEVUS (COGAN-REESE) SYNDROME 
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Cogan and Reese! and others2® have 
described patients with a syndrome char- 
acterized by unilateral glaucoma in eyes 
with peripheral anterior synechiae, mul- 
tiple iris nodules, and ectopic Des- 
cemet’s membrane. Scheie and Yanoff! 
described 14 patients with this iris- 
nevus syndrome. These authors, howev- 
er, stressed a more diverse clinical ap- 
pearance in which glaucomatous eyes 
had a spectrum of clinical findings. In 
addition to the triad of anterior syn- 
echiae, iris nodules, and ectopic glass- 
like membrane, abnormalities included 
corneal edema, stromal iris atrophy, iris 
pigment epithelial atrophy, ectropian 
uveae, and ectopic pupil. 

We describe another patient with uni- 
lateral glaucoma and clinical findings 
identical to those originally described by 
Cogan and Reese. ! 


CASE REPORT 


A 23-year-old woman underwent bilateral cataract 
surgery at the age of 5 years. Records from this 
period were unavailable; however, the patient re- 
called complications involving some “herniations” in 
the left eye after surgery. She had frequent episodes 
of pain and redness that subsided spontaneously. 

The patient was seen in consultation at the Bascom 
Palmer Eye Institute on April 24, 1978. Visual acuity 
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was R. E.: 6/7.5 (20/25) and L.E.: 6/60 (20/200). Both 
pupils were somewhat eccentric and distorted superi- 
orly. There was an afferent pupillary defect involving 
the left eye. 

The right eye was surgically aphakic with a clear 
cornea, normal iris, and intraocular pressure of 
15 mm Hg. In the left eye, there were areas of 
subconjunctival uveal incarceration with mild staphy- 
loma formation seen at the superior corneoscleral 
limbus. Results of the examination of the cornea, 
including specular biomicroscopy of the corneal 
endothelium, were normal. In the midportion of the 
iris, elevated pigmented nodules were present in the 
geographic areas of depigmented iris (Fig. 1). Glis- 
tening highlights reflected from a glass-like mem- 
brane covering the iris surface. At the pupillary 
margin, the iris was adherent to the posterior capsule 
and cortical lens remnants. No iris defects were 
noted. Applanation pressure was 28 mm Hg. 

The visual field (Goldmann perimeter) in the right 





Fig. 1 (Radius and Herschler). 
graph of the involved eye. Extensive geographic 
areas of depigmented iris stroma are evident in the 
midperipheral iris. Numerous pigmented nodules 
(PN) are present in this region. A refractile cello- 
phane-like membrane could be seen clinically to 
cover the iris surface in this area. 


Preoperative photo- 
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eye was full. In the left eye there was marked nasal 
constriction to within 5 degrees of fixation as well as 
superior arcuate loss of visual function. Gonioscopic 
examination of the right eye showed anterior 
synechiae of the iris superiorly at the cataract inci- 
sion. The angle was completely closed in the left eye 
by iridocorneal adhesions. The optic nerve head in 
the right eye appeared healthy with a round cup (cup 
to disk ratio of 0.4). The optic nerve head in the left 
eye was almost totally cupped. 

The patient underwent trabeculectomy, sector 
iridectomy, and anterior vitrectomy in the left eye on 
June 6, 1978. The surgical specimen included an 
internal lamellar block resection of cornea, corneo- 
scleral meshwork, iris root, and anterior ciliary body. 
Continuity between this tissue block and the iris 
specimen from the sector iridectomy was main- 
tained. The surgical specimen was flattened on a dry 
filter paper and immersed in buffered (pH 7.4) 4% 
gluteraldehyde. Twenty-four hours later, the speci- 
men was postfixed in osmium tetroxide and embed- 
ded in epoxy resin (Epon) for sectioning. Specimens 
2 p in thickness were cut such that the plane of 
section was perpendicular to the iris surface and 
parallel to the long axis of the tissue block. Step 
sections were taken at each 50 p, air dried, and 
then stained with paraphenylene diamine. Slides 
were examined by phase contrast microscopy. 

Thin sections were selected from a region of the 
original specimen to include both anterior and 
posterior iris surfaces. These sections were counter- 
stained with uranyl acetate and lead nitrate, and 
examined by transmission electron microscopy. 


RESULTS 


The surgical specimen consisted of a 
strip of iris measuring 1 X 2 X 4 mm that 
was attached to a block of internal lamel- 
lar cornea, corneosclera, and anterior 
ciliary body that measured 1 X 2 X 3mm. 
The lamellar resection of the inner eye 
wall was hinged at the iris root with the 

*endothelial corneal surface opposed to 
the anterior iris plane. 

At one end of the specimen, periph- 
eral cornea and the termination of 
Descemet’s membrane was identified. 
The anterior chamber angle was oblit- 
erated and normal trabecular structures 
could not be identified. The corneoscler- 
al tissue and Descemet’s membrane 
were in direct contact with the iris 
stroma, which was consistent with syn- 
echial closure of the angle noted clinical- 
ly. No corneal endothelium could be 
identified in this region. 
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In the midportion of the iris specimen, 
a cuticular membrane was identified 
closely opposed to the normal iris stroma 
(Fig. 2). Only scattered cell fragments 
containing pigment granules could be 
identified on the anterior surface (anteri- 
or chamber) of this membrane. The 
membrane extended from a point at the 
border between the outer and middle 
third of the iris surface to within 1 mm of 
the pupillary margin. No continuity be- 
tween this structure and Descemet's 
membrane was shown in these sections. 

This area of the specimen correspond- 
ed to the smooth, hypopigmented region 
of the iris noted clinically (Fig. 1). Iris 
nodules, seen preoperatively in this 
same region could be identified in sever- 
al of the step sections examined (Fig. 2). 
Although there was an increase in pig- 
mentation, these nodules consisted of 
apparently normal iris stroma. In most 
instances, nodules pierced the cuticular 
membrane, which surrounded the neck 
of the peduncle. In some instances the 
membrane appeared to cover most of the 
iris nodule. In isolated specimens the 
membrane covered the iris peduncles 
completely. Near the pupillary margin 
the membrane ended abruptly in a re- 
gion of pigmented, clumped iris stroma. 

On the posterior iris surface, a third 
cuticular membrane was identified 
(Fig. 3). In some areas this membrane 
was closely adherent to iris pigment 
epithelium. More distant from the pupil- 
lary margin the structure was free float- 
ing and terminated in a collection of 
amorphous material. A monolayer of 
cuboidal cells was on the posterior sur-, 
face (posterior chamber) of this mem- 
brane (Fig. 3). These cuboidal cells were 
pale staining and vacuolated with apically 
located nuclei. No continuity between 
this posterior membrane and that seen 
on the anterior iris surface or Descemet's 
membrane could be shown in any of 
these sections. 
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Fig. 2 (Radius and Herschler). Phase-contrast 


photomicrograph of the surgical 


specimen. A cuticular membrane (CM) can be seen closely opposed to the iris surface. 
This membrane extended from the border between the lateral and middle thirds of the iris 
to within approximately 1 mm of the pupillary margin. At several points along the anterior 
surface of the iris, collections of pigmented iris stromal cells can be seen anterior to the 
cuticular membrane. These correspond to the iris nodules (PN) noted clinically 


(paraphenylene diamine, X300). 


Specimens examined by transmission 
electron microscopy were selected from 
a region that allowed examination of both 
the anterior and posterior iris mem- 
branes (Fig. 3). Beneath the anterior 
membrane, normal iris stroma cells con- 





taining pigment granules could be iden- 
tified. The membrane was amorphous 
and tightly opposed to the iris stroma 
(Fig. 4). The anterior surface of the 
membrane had many villous projections. 
Scattered cell fragments, some contain- 


Fig. 3 (Radius and Herschler). Phase-contrast photomicrograph of surgical specimen. 
On the posterior surface (PC, posterior chamber) of the iris, another cuticular membrane 


(PCM, posterior cuticular membrane) can be identified closely adherent to the iris 


pigment epithelium at least in some regions of the specimen. A single layer of cuboidal 
cells (CC) is adherent to the posterior surface of this membrane. No continuity between 
this membrane and that on the anterior surface of the iris (ACM, anterior cuticular 
membrane; AC, anterior chamber) or Descemet’s membrane could be established 


(paraphenylene diamine, x 200). 
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Fig. 4 (Radius and Herschler). Electron photomi- 
crograph of the anterior surface of the iris of the 
surgical specimen. A cuticular membrane (ACM, 
anterior cuticular membrane) can be identified close- 
ly opposed to the iris surface. This membrane is 
amorphous in appearance. Villous projections (VP) 
are present along the exposed surface (AC, anterior 
chamber). No cellular layer is associated with this 
anterior membrane; iris melanocyte (IM) (x6,500) 
(bar gauge = 1 p). 





ing pigment granules, were seen at 
several points along the surface of this 
membrane but no continuous cell layer 
was associated with the structure. 

In some areas, the posterior mem- 
brane was in contact with normal iris 
pigment epithelium. By electron micros- 
copy, this membrane also appeared 
amorphous except for a lamellar splitting 
near to the iris surface (Fig. 5). In this 
region a fibrillar (10 nm) structure to the 
membrane was identified. The mem- 
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brane interdigitated with villous pro- 
cesses of the iris pigment epithelium. No 
basement membrane material was iden- 
tified. 

The opposite surface of this glass-like 
structure was in contact with the mono- 
layer of cuboidal cells noted by light 
microscopy. No basement membrane 
material was noted; however, there was 
extensive interdigitation of terminal cell 
processes at the interface between mono- 
layer and cuticular layer (Fig. 6). The 
cytoplasm of the cell layer showed hy- 
dropic changes. Moderately dense stain; 
ing nuclei, mitochondria, and cytoplas- 
mic filaments were noted. No des- 
mosomal structures were identified. 


DISCUSSION 


Typical of the cases originally de- 
scribed by Cogan and Reese, ' our patient 
had unilateral glaucoma with extensive 
peripheral anterior synechiae and multi- 
ple iris nodules. A glass-like membrane 
covering the anterior iris surface was 
noted both clinically as well as histologi- 
cally. It has been suggested that this 
cuticular membrane is significant with 
respect to the cause of this syndrome. '*” 

Other clinical entities characterized by 
iris changes and glaucoma have been 
described. For example, essential pro- 
gressive atrophy of the iris is character- 
ized by a unilateral often intractable 
glaucoma associated with progressive iris 
atrophy leading to pseudopolycoria, ec- 
topic pupil, and extensive peripheral 
anterior synechiae.** In contrast, eyes 
with Chandler’s syndrome have mild iris 
atrophy but no pseudopolycoria, scat- 
tered peripheral anterior synechiae, and 
unilateral glaucoma.’ Corneal decom- 
pensation, presumably secondary to an 
associated endothelial dystrophy, often 
occurs at relatively mild pressure in- 
creases and dominates the clinical symp- 
tomatology. 

Recently, similarities rather than dif- 
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ferences between these three syndromes 
have been stressed.*” Iris nodules have 
been noted in eyes with essential iris 
atrophy,’ and iris atrophy has been 
described in eyes with the iris-nevus 
syndrome.’ All three clinical entities 
have ectopic Descemet’s membrane cov- 
ering parts of the iris surface and anterior 
chamber angle as part of the disease 
process, 1510-14 

It is unclear whether this overlap in 
symptomatology and histopathology re- 
flects individual variation in a single 
disease process or the limited ability of 
certain ocular tissues, such as the iris and 
cornea, to respond to a similar yet dis- 
tinct tissue insult. However, ithas been 
suggested that all three of these clinical 
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Fig. 5 (Radius and Herschler). 
Electron photomicrograph taken of 
the surgical specimen. The posterior 
cuticular membrane (PCM) is seen 
to be closely adherent to the iris 
pigment epithelium (IPE). The op- 
posite surface of this membrane is 
lined by a monolayer of cuboidal 
cells (CC) (x5,000). The membrane 
is uniform in density except in one 
area of lamellar splitting near the 
iris pigmented epithelium. In this 
region, a fibrillar nature (10 nm) of 
this membrane is evident (arrow) 
(30,000) (bar gauge = 1 p). 


entities—Chandler’s syndrome, essential 
iris atrophy, and iris-nevus syndrome— 
have a single underlying cause.5! It 
has been hypothesized that corneal en- 
dothelial degeneration and accompany- 
ing ectopic endothelial membranes are 
responsible for occlusion of the filtration 
meshwork and subsequent pressure in- 
crease. Iris nodules, described in both 
the iris-nevus'® syndrome and essential 
iris atrophy” are suggested to have been 
caused by the spread of this membrane 
across the iris surface.*° In support of 
this supposition, iris nodules have been 
limited to the region of iris involved by 
the ectopic membrane, except in one 
instance, 1451 

Our case, in part, supports this hy- 
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Fig. 6 (Radius and Herschler). Electron photomi- 
crograph taken of the surgical specimen in the region 
of the posterior cuticular membrane. The monolayer 
of cuboidal cells (CC) is closely adherent to the 
posterior cuticular membrane (PCM) lying along the 
iris surface. There is no banding pattern or sub- 
epithelial stromal tissue associated with this mem- 
brane. The cuboidal cells (CC) contain hydropic 
cytoplasm with interdigitating cell processes at the 
surface of the membrane. No true desmosomal 
structures were identified (x 30,000) (bar gauge = 1 p). 


pothesis. Iris nodules in this patient's 
eye consisted of aggregates of iris stro- 
ma cells surrounded by ectopic cuticu- 
lar membrane as described in previous 
reports. However, no communication 
between this ectopic membrane and 
Descemet’s membrane could be estab- 
lished in this specimen. Electron micros- 
copy showed that this membrane lacked 
the characteristic banding as well as the 
subcellular tissue changes, which, in a 
previous specimen, suggested metaplasia 
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of corneal endothelium as the most likely 
source of such structures.” Additionally, 
in the present case, no endothelial dys- 
trophy was noted even by specular mi- 
croscopic examination of the cornea. 
Although eyes with the iris-nevus syn- 
drome can occasionally have corneal 
decompensation, even at only moderate 
pressure increase, clinical evidence of 
endothelial disease has not been charac- 
teristic of this entity. 149757 

The origin of the ectopic membrane in 
the present case is perhaps critical to 
understanding the pathogenesis of this 
disease process. Possibly the membrane 
is contiguous with part of the corneal 
endothelium and Descemet’s membrane 
in some part of the eye unavailable for 
histologic examination in this surgical 
specimen. Perhaps an associated endo- 
thelial layer may have been lost during 
fixation or surgical manipulation. The 
corrugated surface of the structure sug- 
gests that some cellular layer had been in 
contact with the membrane previously. 
The nature of these surface changes is 
similar, however, to that seen at the 
interface between the membrane and 
monolayer of cells lining the posterior 
iris surface. However, the origin of this 
posterior membrane is not certain. It is 
unusual for ectopic endothelial mem- 
branes to involve the posterior aspect of 
the iris, but this possibility cannot be 
eliminated. Alternatively, both anterior 
and posterior cuticular membranes may 
have originated from retained lens mate- 
rial. A third possibility is that one or both 
ectopic membranes could have originat- 
ed from metaplastic changes in the iris | 
stroma itself. Previous surgical trauma 
could have triggered iris metaplasia that 
produced the clinical appearance de- 
scribed in the present case. 

If the cuticular changes in this patient 
had originated from metaplastic endo- 
thelium and an associated subclinical 
endothelial dystrophy, then the present 


786 


case would support the hypothesis that 
similarities in these various clinical enti- 
ties reflect a common cause. The spec- 
trum of disease might depend upon 
whether the cornea (Chandler's syn- 
drome) or the iris abnormality (essential 
iris atrophy or iris-nevus syndrome) pre- 
dominate. However, because the corne- 
al endothelium appears normal in the 
present case, the membrane, iris nod- 
ules, and unilateral glaucoma in this eye 
morelikely originated from metaplastic 
changes in iris or lens tissue. The clinical 
appearance common to all three diseases 
may reflect limited ability of certain 
ocular tissues to respond to diverse 
insults as well as the inability to distin- 
guish between various causes when ex- 
amination is performed at a late stage in 
the disease process. 

Until the question of origin has been 
clarified, it seems reasonable to maintain 
semantic distinctions between these var- 
ious clinical syndromes both because of 
differences in prognosis and manage- 
ment, and because of the need to corre- 
late future clinical and histologic data in 
an effort to define what pathogenic differ- 
ences in these entities do exist. 


SUMMARY 


A 23-year-old-woman had iris-nevus 
(Cogan-Reese) syndrome characterized 
by unilateral glaucoma with peripheral 
anterior synechiae, multiple iris nodules, 
and ectopic Descemet’s membrane. A 
surgical specimen excised from the in- 
volved eye was examined by light and 
electron microscopy. A cuticular mem- 
brane covered both the anterior and 
posterior surfaces of the iris in this 
specimen. On the anterior surface of the 
iris, many projections of apparently nor- 
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mal iris stroma pierced or were sur- 
rounded by this membrane. On the 
posterior surface of the iris, this mem- 
brane was associated with a monolayer of 
cuboidal cells. 
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REDUCTION OF ENDOTHELIAL CELL LOSS DURING PHAKIC 
PENETRATING KERATOPLASTY 


WILLIAM M. BOURNE, M.D. 


Rochester, Minnesota 


In a previous study of endothelial cell 
loss during penetrating keratoplasty, 
three times more cell loss was noted in 
phakic transplants than in aphakic grafts.! 
This loss was attributed to rubbing by 
the recipient iris and lens during the 
initial graft placement and to the anterior 
chamber being more shallow (or absent) 
in phakic transplants as compared with 
that in aphakic transplants. After the 
increased endothelial cell loss in phakic 
grafts was discovered, more attention 
was paid to forward pressure on the 
recipient iris and lens during the proce- 
dures and to the softness of the eye 
before operation. I report my experience 
with endothelial cell loss in 30 subse- 
quent corneal transplants. 


SUBJECTS AND METHODS 

In 32 consecutive penetrating kerato- 
plasties, 30 had endothelial photographs 
taken before and within seven days after 
transplantation. Of the two additional 
transplants performed during the same 
period, one had the postoperative photo- 
graphs taken three months after the 
operation and the other transplant was 
replaced on the second postoperative day 
with an anterior vitrectomy because of 
aphakic pupillary block. Before kerato- 
plasty all donor corneas were put into a 
special corneal storage container’ in 
which the cornea was kept at 4°C in 
McCarey-Kaufman medium? containing 
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100 units/ml of penicillin-streptomycin 
solution. The donor endothelium was 
observed and photographed through the 
closed storage container with a modified 
specular microscope.” All donor eyes 
were removed within five hours of the 
death of the donor, and all donor corneas 
were placed in the storage containers 
within seven hours after enucleation 
and stored for periods ranging from three 
to 124 hours (mean, 47 hours) before 
transplantation. Donor ages ranged from 
10 to 72 years (mean, 41.5 years). 

Various combinations involving pre- 
operative digital ocular massage, intra- 
venously administered mannitol, and 
scleral rings were used with the phakic 
transplants in an attempt to decrease the 
forward pressure on the lens and iris. 
When used, the ocular massage was 
performed for ten minutes, 1 to 2 g/kg of 
body weight of mannitol was adminis- 
tered intravenously during a 15- to 30- 
minute period preceding the operation, 
and a double Flieringa-LeGrand scleral 
ring was used. Of the 15 phakic grafts, a 
scleral ring was used in ten, mannitol in 
four, and massage in seven. A scleral ring 
and massage were used also in all com- 
bined cataract extraction and keratoplas- 
ty procedures, as was done in the first 
study. 

Anterior vitrectomies were performed 
with the Kaufman Vitrector II in nine 
cases. The recipient trephine incisions in 
the 15 phakic transplants ranged from 7.0 
to 8.5 mm. In six of the phakic grafts, a 
donor incision 0.25 or 0.5 mm larger than 
the recipient incision was used. In all 15 
aphakic transplants (that includes com- 
bined keratoplasty and cataract extrac- 
tion), an 8.0-mm donor button was 
placed in a 7.5-mm recipient opening. 
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The donor endothelium was examined 
and photographed again with a clinical 
specular microscope’ within one week 
after transplantation, and the central 
graft thickness was measured with the 
same instrument. !ê At least three endo- 
thelial photographs from each examina- 
tion were then projected onto transpar- 
ent Mylar sheets, and tracings by hand 
were made with black ink. Only clearly 
visible cell margins were traced. The 
individual cell areas and cells per square 
millimeter were determined with a com- 
puter image-processing system devel- 
oped here. An average of 173 cells per 
cornea was measured for each examina- 
tion. The central endothelial cell loss. 
given as a percentage of the preoperative 
cell count, was calculated by comparing 
the preoperative and postoperative den- 
sities of the central endothelial cells 
(cells/mm?’) for each cornea. Different 
variables were compared by use of either 
the rank-sum test or Spearman’s rank 
correlation (p) corrected for ties; P<.05 
was considered to be statistically signifi- 
cant. 


RESULTS 


The mean endothelial cell loss for all 
30 transplants was 15.6%, and there was 
no significant difference between the 15 
phakic (mean loss, 14.9%) and the 15 
aphakic (mean loss 16.3%) grafts. The 
phakic and aphakic (that includes com- 
bined cataract extraction and keratoplas- 
ty) transplants did differ significantly in 
two respects: (1) recipient age (mean 
phakic age, 44 years; mean aphakic age, 
74 years; P < .01) and (2) corneal thick- 
ness (mean phakic, 0.63 mm; mean 
aphakic, 0.69 mm; P < .05). The phakic 
and aphakic grafts did not differ signifi- 
cantly with respect to preoperative and 
postoperative cell count, cell loss, num- 
ber of days postoperative, donor age, 
storage times, or graft size. In all 30 
patients, the cell loss was directly corre- 
lated with the postoperative corneal 
thickness (p = 0.62, P < .001), but was 
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not correlated with the preoperative cell 
count, donor age, storage time, or graft 
size. An anterior vitrectomy did not 
significantly affect the cell loss or postop- 
erative corneal thickness, whether the 
nine combined procedures or all 15 
aphakic grafts were considered. The 
preoperative endothelial cell density 
(range, 1,848 to 3,595 cells/mm’; mean, 
2,769 cells/mm’) was significantly associ- 
ated with donor age (p = —0.55, P = 
QOL). 

The 15 phakic transplants in this study 
were too few to analyze statistically with 
regard to operative techniques to de- 
crease forward pressure on the recipient 
iris and lens. However, when the results 
were combined with those from the 11 
patients in the previous study! who had 
endothelial photographs taken during 
the first postoperative week (Table), cer- 
tain comparisons became meaningful. 
Although the use of a double scleral ring 
or intravenously administered mannitol 
did not significantly affect mean endo- 
thelial cell loss, the eight patients who 
had preoperative digital ocular massage 
had significantly less cell loss (P < .03) 
than did the 18 who did not. Among the 
18 patients who did not have massage, 
however, the cell loss was significantly 
increased only in the ten in whom 
a double scleral ring was also used 
(P < .001). There was no significant 
difference in mean cell loss between the 
eight patients who had neither scleral 
ring nor massage and the eight patients 
who had both. 


DISCUSSION 


The most important finding in this 
study was the elimination of increased 
endothelial cell loss in phakic trans- 
plants. Oversized donor tissue and pre- 
operative massage were the only sub- 
stantial variations in surgical technique 
between this study and an earlier study.' 
Oversized donor grafts were not used in 
the former study,' but were used in 
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TABLE 
MEAN ENDOTHELIAL CELL LOSS ACCORDING TO TECHNIQUE USED IN 26 PHAKIC CORNEAL TRANSPLANTS 








Technique Used 





Scleral Intravenous Digital No. of Cell Loss 

Ring Mannitol Massage Transplants (%) 
No No No 6 17 
No Yes No 2 15 
Yes No No 2 32 
Yes Yes No 8 36 
Yes No Yes 7 13 
Yes Yes Yes l 6 


all of the aphakic and nearly one half 
of the phakic grafts in the present study. 
Placing a donor button that is 0.25 or 
0.50 mm larger than the recipient inci- 
sion may give more clearance between 
the graft endothelium and the recipient 
iris and lens, thus producing less endo- 
thelial cell loss. However, the six phakic 
grafts with oversized donors had cell loss 
more than twice that of the nine phakic 
grafts with donors of equal recipient size, 
although this difference was not statisti- 
cally significant. 

Thus, preoperative digital ocular mas- 
sage probably accounted for the ob- 
served elimination of increased endothe- 
lial cell loss in phakic transplants, be- 
cause massage softens the globe? and 
could be expected to decrease the for- 
ward pressure on the iris and lens in a 
subsequently opened eye. Intravenously 
administered mannitol also can soften 
the globe, although it did not decrease 
cell loss in phakic grafts in this study. 
The simple preoperative technique of 
digital ocular massage may be used also 
in conjunction with other more complex 
keratoplasty techniques designed to 
avoid endothelial damage,*" if the sur- 
geon desires. This study confirms the 
results of Abbott and Forster,’ who used 
massage in all patients and also found no 
difference in cell loss between phakic 
and aphakic grafts. 

The use of a double scleral ring in- 


creased the mean endothelial cell loss in 
phakic transplants, unless preoperative 
digital ocular massage was also used. 
Only three of the ten phakic patients 
having a scleral ring without massage 
were in the present study, which may 
account for some of the decreased cell 
loss in the phakic grafts. This finding 
was consistent with the appearance of 
the commercially available Flieringa- 
LeGrand ring on the eye. The posterior 
ring is too small for most eyes, so that, if 
the anterior ring is sutured to the sclera, 
the posterior ring exerts inward pressure 
on the globe. This problem has subse- 
quently been avoided by using a single 
Flieringa ring. Thus, part of the benefi- 
cial effect of digital ocular massage was to 
counteract the increased intraocular 
pressure caused by the double scleral 
ring. However, massage alone may also 
be useful in reducing endothelial cell loss 
in phakic transplants. 

The increased corneal thickness in 
transplants that sustain more endothelial 
cell loss is possible because a more 
damaged endothelium would take longer 
to regain normal function. Increased 
corneal thickness in aphakic grafts was 
found also in the previous study, and it 
was suggested then that this effect was 
caused by more direct access to vitreous 
humor. 

The present study showed no statisti- 
cally significant difference in cell loss or 
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corneal thickness between the aphakie 
grafts with and without anterior vitrec- 
tomy. This confirms the results in the 
previous study’ and one by Abbott and 
Forster,” who also found no significant 
change in cell loss with anterior vitrec- 
tomy. A vitrectomy instrument was used 
for both studies, although the photo- 
graphs were taken at a later postopera- 
tive interval (12 weeks) in Abbott and 
Forster's study. 

Endothelial cell loss was not correlated 
with graft size or with death to enuclea- 
tion time, as it had been in the previous 
report.’ Neither variable had a range of 
values in this study that was large enough 
to adequately test for an effect from these 
factors. The preoperative endothelial cell 
density was significantly correlated with 
donor age, as it was in the previous study 
and as it has been in previous reports of 
normal subjects. 141-20 


SUMMARY 


I studied the central donor endotheli- 
um of 30 clear, penetrating corneal trans- 
plants with a specular microscope before 
and within one week after keratoplasty. 
The mean endothelial cell loss was 
15.6%, and there was no significant 
difference between the cell loss in phakic 
and aphakic transplants, as there had 
been in a previous study. Probably the 
decrease in endothelial cell loss in the 
phakic transplants was the result of the 
use of preoperative digital ocular mas- 
sage, which softens the eye and decreas- 
es endothelial contact by recipient iris 
and lens during initial graft placement. 
The decreased use of a double scleral 
ring without preoperative massage also 
helped lower the cell loss. The postoper- 
ative corneal thickness, which was 
greater in aphakic transplants, also was 
significantly correlated with endothelial 
cell loss. 
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NUMMULAR KERATITIS ASSOCIATED WITH INFECTIOUS 
MONONUCLEOSIS 
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Infectious mononucleosis is a common 
disease with protean manifestations rang- 
ing from a subclinical infection to a 
severe disease that may affect many 
different organ systems, including the 
eye. The cause is the Epstein-Barr virus, 
which is a DNA, herpes type virus. 
Laboratory confirmation of the diagnosis 
is based on the two following serologic 
tests: (1) the heterophil antibody test, 
and (2) the indirect fluorescent antibody 
titer that detects the cell or viral antigens 
of the Epstein-Barr virus. 

Tanner’ divided the ocular manifesta- 
tions of infectious mononucleosis into 
two groups: (1) those caused by direct 
involvement of the eye and its adnexae, 
and (2) those affecting vision and the 
neuro-ophthalmologic apparatus caused 
by a more remote lesion in the central 
nervous sytem. With respect to the 
direct involvement of the eye, infectious 
mononucleosis has been found to affect 
the eyelids, periorbital tissues, conjunc- 
tiva, episclera, cornea, uveal tract, reti- 
na, and optic nerve. There may be a mild 
or marked edema of the eyelids and 
periorbital areas.” Conjunctivitis is com- 
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mon and may occur early in the disease 
and be either of a follicular or mem- 
branous nature.**® Subconjunctival hem- 
orrhages may also be seen.? Nodular 
episcleritis’ and uveitis? have been dè- 
scribed. One patient had retinal hemor- 
rhages, papillitis, and retinal edema.° 

To the best of our knowledge, only one 
case of corneal involvement in infectious 
mononucleosis has been described. Pay- 
rau and Hoël? described a patient who 
developed both an epithelial and intersti- 
tial keratitis during an episode of sus- 
pected mononucleosis; however, the re- 
lationship between the two was not 
established and is uncertain. We de- 
scribe a patient who had bilateral inter- 
stitial nummular keratitis associated with 
a severe case of infectious mononucleo- 
sis. 


CASE REPORT 


A 16-year-old boy developed a diffuse, intense, 
pruritic, erythematous macular rash involving his 
entire body. Two to three days later he saw his 
internist with complaints of anorexia, fatigue, fever, 
severe sore throat, swelling of his hands and eyelids, 
and photophobia. He had taken no medication before 
the onset of his illness. On physical examination, the 
patient's temperature was 38.6°C. There was marked 
injection of his conjunctivae in both eyes, as well as a 
fiery red inflammation of the oral mucosa and 
enlarged, inflamed tonsils without exudate. There 
were no enlarged lymph nodes or hepatosplenomeg- 
aly. The skin rash was present, but less intense than 
it had been earlier. Initial laboratory studies showed 
a white blood cell count of 17,700/mm? (73 neutro- 
phils, 20 bands, 4 lymphocytes, 2 eosinophils, 1 
monocyte, no atypical lymphocytes); serum glutamic 
oxaloacetic transaminase, 209 IU/L (normal, 10 to 40 
IU/L); serum glutamic pyruvic transaminase, 103 
IU/L (normal, 3 to 36 IU/L); alkaline phosphatase, 420 
units/100 ml (normal, 30 to 100 units/100 ml); and 
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normal lactate dehydrogenase and bilirubin. Throat 
cultures were negative. The heterophil antibody test 
(Monospot test) was positive. Antibody titers mea- 
sured by complement fixation tests for herpes sim- 
plex, adenovirus, mumps, cytomegalovirus, influen- 
za virus, and respiratory syncytial virus were all less 
than 1:8. Epstein-Barr virus titer (measured by 
indirect fluorescent antibody technique) was 1:256. 
An initial diagnosis of infectious mononucleosis was 
made, and the patient was admitted to the hospital. 
He was taking 60 mg of prednisone orally daily, 
which was tapered over a seven-day period, and then 
discontinued. The patient was discharged from the 
hospital after ten days, with relief of all symptoms 
except for the conjunctival injection and photopho- 
bia. No ophthalmic examination was done. At this 
time, the serum glutamic oxaloacetic transaminase 
was 90 IU/L and the alkaline phosphatase was 200 
units/100 ml. 

One week after his discharge, the patient re- 
entered the hospital because of anorexia, fatigue, 
photophobia, and polyarthritis involving the elbows, 
wrists, and knees. His temperature was 40°C. On 
examination, he had hepatosplenomegaly and en- 
larged lymph nodes. An ophthalmic examination was 
performed. The patient had mild bulbar and tarsal 
conjunctival injection. The corneas were clear, there 
was no anterior chamber inflammation in either eye, 
and the retinas were normal on indirect ophthalmo- 
scopic examination. Laboratory results showed white 
blood cell count of 14,200/mm* (92 neutrophils, 1 
band, 7 lymphocytes, no atypical lymphocytes); 
serum glutamic oxaloacetic transaminase, 90 IU/L; 
serum glutamic pyruvic transaminase, 241 IU/L; 
alkaline phosphatase, 85,units/100 ml; and bilirubin, 
0.4 mg/dl. Urinalysis, fluorescent antinuclear anti- 
body, rheumatoid factor, latex agglutination test, and 
C-3 complement were normal. Antibody titers for 
herpes simplex virus, adenovirus, mumps, cytomega- 
lovirus, influenza, and respiratory syncytial virus 
were again less than 1:8. The Epstein-Barr virus titer 
rose to 1:2048. 

Sixty milligrams of prednisone orally daily was 
again prescribed, which was then tapered over a 
two-month period. All symptoms resolved, including 
the conjunctival injection and photophobia. The 
laboratory results also returned to normal and includ- 
ed the following: serum glutamic oxaloacetic transam- 
inase, 15 IU/L; serum glutamic pyruvic transami- 
nase, 107 IU/L; alkaline phosphatase, 88 units/100 
ml; and bilirubin, 0.4 mg/dl. However, approximate- 
ly one week before his last dose of corticosteroids, 
the patient had a recurrence of the conjunctival 
injection and photophobia without recurrence of 
other signs or symptoms. He came to our clinic three 
weeks after the recurrence of these symptoms, at 
which time he had not been taking corticosteroids for 
two weeks. His initial visual acuity was R.E.: 6/18 
(20/60) and L.E.: 6/15 (20/50), correctable to 6/6 
(20/20) in both eyes. The eyelids were normal. There 
were no palpable preauricular nodes. Tarsal and 
bulbar conjunctivae were normal in both eyes. 
Corneal examination showed a bilateral nummular 
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interstitial keratitis without epithelial abnormality. 
The lesions were located around the entire 360 
degrees of the peripheral cornea with sparing of the 
0.5 mm between the lesions and the corneoscleral 
limbus, and the central 4 mm of the cornea. The 
lesions were gray-white, translucent, discrete, and 
coin shaped, varying in size from 0.3 to 0.5 mm and 
located at all levels of the stroma (Figure). Corneal 
sensation was normal in both eyes, as measured with 
an aesthesiometer. On slit-lamp examination, the 
anterior chamber showed no inflammation in either 
eye. Goldmann applanation tonometry was 14 mm 
Hg bilaterally. Results of dilated indirect ophthalmo- 
scopic examination were normal in both eyes. 

The patient was applying prednisolone 1%, one 
drop every two hours, and _bacitracin-polymyxin 
ointment in each eye at bedtime. One week after this 
treatment was begun, the conjunctivae were clear 
bilaterally, and the corneal lesions had almost com- 
pletely resolved. The prednisolone 1% was de- 
creased to every three hours. On the next visit, two 
weeks after beginning treatment, the conjunctivae 
were clear, and the corneal lesions had completely 
disappeared. The corticosteroids were tapered dur- 
ing the next four weeks. However, the patient 
stopped applying the drops prematurely and re- 
turned at the end of this period because of a 
recurrence of mild conjunctival injection and the 
nummular corneal opacities. The opacities were less 
numerous and extensive at this time. Prednisolone 
1% was again prescribed every two hours, and the 
symptoms and corneal lesions gradually subsided. 
Four weeks after the patient again began applying the 
corticosteroid drops, the cornea and conjunctivae 
were clear. The corticosteroids were tapered gradual- 








Figure (Pinnolis, McCulley, and Urman). Numer- 
ous nummular lesions in the peripheral cornea 
involving all levels of the stroma. The visual axis of 
the patient was spared. 
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ly over two more months, and discontinued without 
recurrence of signs or symptoms. Follow-up examina- 
tion ten months after the patient had stopped taking 
all medicines showed a normal corrected visual 
acuity in both eyes. The conjunctivae were not 
inflamed. The cornea had no stromal opacities or 
superficial staining. In the superficial stroma, vessels 
extended from the corneoscleral limbus toward the 
visual axis 0.5 mm for 360 degrees in both eyes, but 
did not appear to be actively advancing. The anterior 
chambers showed no signs of inflammation in either 
eye. Results of dilated indirect ophthalmoscopic 
examination were normal. 


DISCUSSION 


Payrau and Hoël? described a patient 
with presumed mononucleosis initially 
who had a follicular conjunctivitis and 
subsequently developed a superficial, 
epithelial, punctate keratitis associated 
with infectious mononucleosis. This pa- 
tient developed a superficial, epithelial, 
punctate keratitis in the superotemporal 
quadrant of the left cornea, which pro- 
gressed eventually to interstitial infil- 
trates and corneal edema involving only 
this one quadrant of the cornea. Finally, 
the patient developed interstitial vascu- 
larization of the cornea in this same 
quadrant. When the edema had cleared, 
a small piece of vegetable matter was 
noted to be lodged in the corneal stroma 
in this area, which was then removed. 
Their conclusion was that the virus had 
been directly injected into the corneal 
stroma via this vegetable matter. 

The validity of the association of infec- 
tious mononucleosis and interstitial kera- 
titis in this previous case® is questionable 
for the following reasons: (1) the only 
diagnostic test available was the hetero- 
phil antibody test, which is not highly 
specific for mononucleosis; (2) the au- 
thors did not eliminate any other possi- 
ble causes of interstitial keratitis, espe- 
cially viral causes, which might have 
affected this patient coincident with the 
mononucleosis; (3) the localized nature of 
the keratitis would indicate a local cause 
of the corneal lesion, such as the foreign 
body found in the involved quadrant. 
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In our case the patient had a bilateral, 
interstitial, nummular keratitis associat- 
ed with a severe attack of infectious 
mononucleosis. The patient had ocular 
symptoms that seemed to be related to 
the course and severity of the illness; 
however, the corneas were first exam- 
ined three months after the onset of the 
illness. This case of mononucleosis is 
unusual because the patient did not have 
a lymphocytosis. Lymphopenic infec- 
tious mononucleosis has been described 
and usually tends to be a more severe 
clinical illness when compared to typical’ 
cases of mononucleosis.’ The diagnosis of 
infectious mononucleosis in our patient 
was confirmed with both a positive 
heterophil antibody test and a rising titer 
to the Epstein-Barr virus. 

The differential diagnosis of nummular 
keratitits includes several entities that 
must be eliminated before attributing 
the process to the Epstein-Barr virus. 
Herpes simplex, herpes zoster, and epi- 
demic keratoconjunctivitis caused by an 
adenovirus can cause a nummular, inter- 
stitial keratitis. Additionally, there is the 
nummular keratitis of Dimmer® and re- 
lated processes described by Westhoff? 
and Laugraulet,’ as well as a nummular 
keratitis associated with brucellosis." 

Our patient is unlikely to have Dim- 
mers keratitis, the related conditions, or 
brucellosis. He was not a farmer or land 
worker, and had no exposure to raw 
meat. The corneal opacities in these 
entities are larger, less numerous, locat- 
ed in the visual axis, and often unilateral. 
The lesions also typically develop a char- 
acteristic central depression as they re- 
solve. 

Herpes simplex or zoster keratitis is 
unlikely because our patient had bilateral 
lesions, normal corneal sensation, no 
epithelial defects, no anterior chamber 
reaction, and no rise in viral titers to 
herpes simplex. An adenovirus infection 
is unlikely because there was no titer rise 
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to adenovirus, and the lesions were not 
confined to the superficial stroma. 

It therefore seems that the Epstein- 
Barr virus is the most likely cause of this 
keratitis. To the best of our knowledge 
this is the first well-documented case of 
infectious mononucleosis keratitis. Oph- 
thalmologists faced with nummular kera- 
titis, which often falls in the idiopathic 
category, should consider the Epstein- 
Barr virus as a possible cause. Infectious 
mononucleosis is often clinically asymp- 
tomatic, which would make it necessary 
to show a rising titer to the virus to 
establish the association. 


SUMMARY 


A 16-year-old boy had a severe case of 
infectious mononucleosis with a rising 
titer to the Epstein-Barr virus. The 
patient had developed a nummular kera- 
titis apparently associated with this ill- 
ness. Because infectious mononucleosis 
or infection by the Epstein-Barr virus is 
often subclinical, and many cases of 
nummular keratitis have been classified 
as idiopathic in the past, a possible 
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association between the two in such 
cases should be considered. 
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TISSUE ADHESIVE ARRESTS STROMAL MELTING 
IN THE HUMAN CORNEA 


J. A. FOGLE, M.D., KENNETH R. KENYON, M.D., 
AND C. STEPHEN FOSTER, M.D. 


Boston, Massachusetts 


The use of cyanoacrylate adhesive in 
the management of corneal perforation 
has been well documented.! In the pres- 
ent series of cases early use of this 
topically applied cement has been used 
effectively to interrupt progressive cor- 
neal melting in various ulcerative disor- 
ders before anticipated perforation could 
occur. 


SUBJECTS AND METHODS 


Proper application of isobutyl 2-cyano- 
acrylate adhesive requires the magnifi- 
cation provided by the biomicroscope or 
the operating microscope. Depending on 
circumstances, the biomicroscope is gen- 
erally adequate even for young patients 
(Case 1). Topical anesthetic is required 
and in some cases an eyelid speculum 
helps to ensure uninterrupted applica- 
tion and sufficient opportunity for the 
adhesive film to dry. The ulcer base is de- 
brided with a Weckcel sponge or cotton- 
tipped applicator, and the circumferential 
epithelium is removed with a Bard-Parker 
blade or Kimura spatula to the basement 
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membrane level for a width of at least 
1 mm all around. Cultures may be taken 
from the debrided tissue. The Weckcel 
sponge ensures a dry field just before 
the application of cement. Cyanoacry- 
late adhesive is sparingly applied with 
the accessory applicator (Fig. 1) to en- 
sure thin but even coverage of the pre- 
pared site, because with polymerization 
the adhesive film thickens somewhat and 
allowance for this must be made. Atten- 
tion is paid to total coverage, to com- 
plete peripheral application to adjacent 
normal basement membrane, and to pro- 
viding as thin a layer as possible so as to 
minimize discomfort and the tendency of 
the adhesive plaque to dislodge with eye- 
lid action. When the cement has dried, a 
thin bandage contact lens (for example, 
Bausch and Lomb T-series) is placed over 
the treated cornea. Outpatient follow-up 
and appropriate adjunctive therapy (for 
example, antibiotics, collagenase inhibi- 
tors, and ascorbate) may be initiated. If 
the adhesive plaque becomes dislodged 
prematurely, it can be reapplied. It is 
beneficial for the cement to remain in 
place for six to eight weeks to allow 








Fig. 1 (Fogle, Kenyon, and Foster). Cyanoacrylate 
tissue adhesive with accessory applicator (bottom). 
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healing. At that time, it can be removed 
and the bandage lens replaced to guard 
the surface if a sound epithelium has not 
regenerated. 

The ten cases in this series (Table) 
represent various types of corneal surface 
disease, predominantly herpetic keratitis 
(Cases 1 to 3) and keratitis sicca (Cases 
5 and 6), which often precede stromal 
melting. These conditions responded fa- 
vorably to early application of cyanoacry- 
late adhesive with a bandage lens. Ad- 
junctive therapies, such as topical antibi- 
otics, collagenase inhibitors, corticoste- 
roids, medroxyprogesterone acetate, and 
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systemic ascorbate were used; conjuncti- 
val transplantation was per formed in one 
instance (Case 10). Such additional thera- 
pies were used only on the basis of indi- 
vidualized indications and careful obser- 
vation. A favorable response was judged 
to be a mitigation or frank arrest of the 
acute melting process, and in all cases 
relative stability was gained without more 
invasive emergency measures. 


CASE REPORTS 


Case 1—A 10-year-old boy developed recurring 
bilateral keratitis at age 2 years. The condition was 
diagnosed as stromal herpes. When initially exam- 
ined in 1974, visual acuity was R.E.: 6/15 (20/50) and 


TABLE 
SUMMARY OF CASE REPORTS 


Case No., 


Age (yrs), Sex Disease 


Comment 


See Case Reports 
Corticosteroid “dependence”; 
stable after placement of adhesive 
and soft lens until addition of 
corticosteroid led to perforation 
Melting began after scraping 
for calcium; stable vascular pannus 
developed under adhesive and 
soft lens in place for nine months 
See Case Reports 


Central ulcer treated and 
adhesive and lens removed 
once stable; in one month, 
required repeat therapy and 
stabilized quickly . 

Medroxyprogesterone and soft 
lens failed to control central 
melting; improved in two weeks 
after adhesive and soft lens 
application 

Bilateral application with 
adjunctive medroxyprogesterone; 
vascular scarring and intact 
epithelium developed under 
adhesive 

Applied twice, promoted vascular 
scar, allowed keratoplasty later 


Melting arrested at descemetocele 


1, 10, M Herpes simplex 

2, 30, F Herpes simplex, 
persistent epithelial 
defect 

3, 66, F Herpes zoster, possible 
herpes simplex 

4, 40, F Erythema multiforme 
(Stevens-Johnson syndrome 

5, 48, F Rheumatoid arthritis, 
keratoconjunctivitis 
sicca 

6, 69, F Keratoconjunctivitis 
sicca 

7, 12, F Limbal melting in both 
eyes after cataract 
surgery 

8, 64, M Healed perforation 
after Pseudomonas 
ulcer 

9, 53, F Radiation keratitis 

10, 40, M Alkali burn, history 


of two penetrating 
keratoplasties 


See Case Reports 
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L.E.: 6/18 (20/60). There were bilateral stromal 
opacities and stromal vascularization had occurred in 
the left eye. Two years later the patient developed an 
episode of metaherpetic keratitis in the left eye that 
required patching, hypertonic solutions, idoxuridine, 
and topical corticosteroids for resolution. This course 
was repeated seven months later. A year after this 
second course, a traumatic abrasion in the left eye 
did not respond to such conservative therapy. It 
quickly developed into a central descemetocele, 
suggesting inevitable perforation (Fig. 2). He easily 
tolerated the application of tissue adhesive at the slit 
lamp in the manner described previously (Fig. 3). A 
Bausch and Lomb T-series bandage lens was applied 
and systemic ascorbate sodium was prescribed. Su- 
perficial and deep vessels coursed into the cemented 
zone, and on removing the adhesive plaque after two 
months, it was noted that approximately one fourth 
of stromal thickness had returned. The reapplication 
of a bandage lens alone, with continued ascorbate 
sodium therapy, led to near restoration of full corneal 
thickness within one month. The central leukoma 
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Fig. 2 (Fogle, Kenyon, and Fos- 
ter). Case 1 (herpes simplex). Initial 
appearance of acute central stromal 
melting with descemetocele. 


and associated vessels became less conspicuous dur- 
ing the following year, and the resulting visual acuity 
was 6/9 (20/30) in the treated eye (Fig. 3) . 

Case 4—A 40-year-old woman had erythema multi- 
forme of unknown cause in 1963. Marked keratiniza- 
tion of the tarsal conjunctivae developed, with 
superficial scarring in both eyes, and visual acuity of 
R.E.: 6/120 (10/200) and L.E.: 6/400 (3/200). No 
symblephara were present, and the eyes were not 
dry. Over the subsequent 15 years, 15 surgical 
procedures were performed, including mucous mem- 
brane grafts, conjunctival flaps, superficial keratec- 
tomies, lamellar keratoplasties, and four penetrating 
keratoplasties. The failures of the penetrating kerato- 
plasties were caused by various ocular surface abnor- 
malities, including recurrent erosion, persistent de- 
fects, trophic ulcers, and superficial vascularization. 
However, by using extended-wear soft contact lens- 
es, the patient had visual acuity of R.E.: 6/9 (20/30) 
and L.E.: 6/12 (20/40) as recorded in July 1977. A 
year later, visual acuity was R.E.: 6/30 (20/100) and 
L.E.: 6/18 (20/60), as surface haze and vascularization 





Fig. 3 (Fogle, Kenyon, and Foster). Case 1. Application of adhesive and bandage lens (left) is followed in one 
year by renewed stromal thickness with minimal scarring and vascularization (right). 
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Fig. 4 (Fogle, Kenyon, and Foster). Case 4 (erythema multiforme). Left eye with descemetocele (left) 
treated with adhesive and a bandage lens (center). After three months, stromal integrity was restored and 


stabilized (right). 


had continued quickly in the left eye. A 5-mm sterile 
trophic ulcer with 30% stromal melting had devel- 
oped in the right eye, which was successfully treated 
with topical antibiotics and acetylcysteine, together 
with a bandage lens and systemic ascorbate sodium. 
Two weeks later, a 3-mm defect with 50% stromal 
melting developed in the left eye, and culture was 
positive for Proteus. The ulcer was managed with 
antibiotics and adhesive-bandage lens therapy as 
described previously. Topical corticosteroids were 
given. Within one week, however, the glue became 
dislodged, and a pinpoint leak within a descemeto- 
cele was observed (Fig. 4). This was managed with 
tissue adhesive applied under slit-lamp observation, 
and the patient’s cornea gradually vascularized and 
thickened while he was receiving antibiotics and 
systemic ascorbate sodium. Two months later, the 
right eye, still receiving topical corticosteroids, de- 
veloped a persistent epithelial defect, with stromal 
melting to a near descemetocele about 5 mm in 
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diameter (Fig. 5). An adhesive-bandage lens was 
applied and the melting process was arrested. Tear 
samples were obtained from the melting surface of 
the right eye and from the quiescent surface of the 
left eye. The former sample revealed an abundance 
of polymorphonuclear neutrophils (Fig. 5), whereas 
the latter contained essentially no inflammatory cells. 
The cement remained in place on the right eye for 
four months, after which it dislodged spontaneously 
to reveal a nearly restored stroma that has remained 
stable for more than three months. 

Case 10—A 40-year-old man received an alkali 
burn to the left eye in 1968. In 1976 he underwent a 
trabeculectomy and in 1977 had two keratoplasties in 
the injured eye. Three months after the second 
penetrating keratoplasty, a large epithelial defect 
deteriorated to a 3-mm descemetocele. When initial- 
ly examined, visual acuity was R. E.: 6/4.5 (20/15) and 
L.E.: 6/1,200 (1/200). The left cornea showed an 
opaque, edematous grafted portion with the previ- 
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Fig. 5 (Fogle, Kenvon, and Foster). Case 4. Right eye with extensive central descemetocele (arrowheads) 
(left) treated with adhesive and a bandage lens (center). Tear samples disclosed numerous neutrophils (right) 


(Giemsa, x 1,000). 
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Fig. 6 (Fogle, Kenyon, and Foster). Case 10 (alkali burn). Central descemetocele (left) with immediate 


application of adhesive and a bandage lens (center). One week after conjunctival transplantation and 
adhesive reapplication (right). (Asterisks designate individual grafts of transplanted conjunctiva; arrow-. 





heads, tissue adhesive). 


ously mentioned central descemetocele (Fig. 6). The 
anterior chamber appeared deep, and the tactile 
intraocular pressure was normal. The immediate 
application of tissue adhesive to the prepared ulcer 
and adjacent epithelial basement membrane, togeth- 
er with the placement of a bandage lens, was done in 
the face of imminent perforation. Several days later, 
a tectonic conjunctival transplant (similar to that 
recommended by Thoft*) was performed. The opera- 
tion required the careful removal and subsequent 
replacement of the cement and bandage lens. After 
four months of healing, the adhesive became dis- 
lodged, and a pinpoint leak developed at the center 
of the incompletely healed descemetocele. Adhesive 
was then reapplied for a short time (Fig. 7), and 
subsequently a bandage lens alone was used to 
promote re-epithelialization. The eye became quiet 
and comfortable, with an intact surface and medically 
controlled intraocular pressure. 
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Fig. 7 (Fogle, Kenyon, and Foster). Case 10. A propitious “take” of the conjunctival grafts with adhesive 
and bandage lens still in place eight weeks postoperatively (left), and eventual resolution of the ulcerated 
zone with renewed surface five months postoperatively, after removal of adhesive plaque (right). 


Bulbar conjunctiva, which was removed during the 
conjunctival transplant procedure, was examined by 
light microscopy. Many plasma cells and lympho- 
cytes were noted, but there were few goblet cells 
(Fig. 8). The keratectomy specimen taken from the 
area of active corneal melting was also examined, and 
innumerable acute inflammatory cells, mainly poly- 
morphonuclear neutrophils, were found (Fig. 8). 


DISCUSSION 


Corneal melting, whatever its setting, 
is mediated in part by tissue collagen- 
ase.*!! There is no complete agreement 
about which cell or cells produce the 
collagenolytic enzymes, but most evi- 
dence has implicated the regenerating 
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Fig. 8 (Fogle, Kenyon, and Foster). Case 10. Histopathologic section of conjunctival biopsy from 
nonulcerating region (left) shows absence of goblet cells and stromal infiltration with chronic inflammatory 
cells, predominantly plasma cells. Section taken from keratectomy material in region of active ulceration 
(right) discloses numerous polymorphonuclear neutrophils. Note termination of Bowman’s layer at 
arrowhead (phase contrast, paraphenylenediamine, x 450). 


epithelium adjacent to an ulcer and its 
interaction with subjacent keratocytes.*" 

Less attention has been directed to- 
ward the role of the polymorphonuclear 
neutrophil in corneal ulceration, despite 
evidence of potent collagenolytic and 
proteolytic activity by this inflammatory 
cell in certain experimental systems. 
Recent experiments and observations 
have incriminated the polymorphonu- 
clear neutrophil in human and experi- 
mental corneal ulcers. 

Snip and Kenyon” did ultrastructural 
studies of melting human corneas ob- 
tained at keratoplasty for metaherpetic 
keratitis, stromal herpes, acute homo- 
graft reaction, and chemical injury. 
Stimulated polymorphonuclear neutro- 
phils were present in all actively ulcerat- 
ing eyes and these cells showed active 
phagocytosis and degranulation. By con- 
trast, quiet descemetoceles were exam- 
ined, and the presence of polymorpho- 
nuclear neutrophils was negligible. 

A decade ago Dohlman and associ- 
ates! suggested the “glued-on” con- 
tact lens as a plausible means of prevent- 
ing regenerating epithelium from reach- 
ing a zone of damaged and naked stroma, 
and therefore preventing the presumably 


critical setting for collagenase production 
and progressive stromal melting. A re- 
cent investigation by Kenyon and associ- 
ates’**! sought to re-evaluate this type of 
therapy in light ofanother probable reason 
for its apparent benefits: the inhibition 
of stromal infiltration by polymorpho- 
nuclear neutrophils. Using alkali-induced 
corneal melting in the rabbit model, acon- 
sistent circumstantial relationship was 
shown between active polymorphonu- 
clear neutrophils and progressive stromal 
melting.” It was also shown that by 
removing epithelium from the alkali- 
burned area and applying a hard contact 
lens with a complete ring of cyanoacry- 
late adhesive, the stromal infiltration by 
polymorphonuclear neutrophils was 
greatly reduced and melting stopped. 
This interruption of the melting process 
was most successful when the contact 
lens was applied early in the course of 
melting, before overwhelming numbers 
of polymorphonuclear neutrophils had 
accumulated. 

These same authors”! evaluated the 
problem using direct ulcer coverage with 
cyanoacrylate adhesive at different stages 
of stromal melting in thermally damaged 
rabbit corneas. Here the dried cement 
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served the same mechanical function as 
had the more arduously affixed hard 
contact lens, as melting was either pre- 
vented or arrested by direct adhesive 
application. Morphologic studies showed 
the ulcerating stromas of control corneas 
to be quite inflamed, largely with poly- 
morphonuclear neutrophils, whereas 
corneas with cemented surfaces were 
essentially accellular in the affected stro- 
mal regions. This simpler barrier method 
of stabilizing stromal ulceration is analo- 
gous to our clinical technique. 

Various studies suggest that chemotac- 
tic factors (such as a serum protease) may 
recruit polymorphonuclear neutrophils 
to a site of ulceration.” In the case of 
the cornea, this may be from corneoscle- 
ral limbus via stroma or from conjunctiva 
via tear fluid (Fig. 5). Robb and Kuwa- 
bara” showed the capability of polymor- 
phonuclear neutrophils to arrive at a 
central corneal ulcer via the tear fluid, 
after their release from conjunctival ves- 
sels. Because polymorphonuclear neu- 
trophils in tears seem to be the first to 
arrive in such a setting,” there may be 
some interaction between epithelium, 
keratocytes, or inflammatory cells, in any 
combination, causing a diffusible chemo- 
tactic factor that would elicit a stromal 
infiltration by limbal polymorphonuclear 
neutrophils. It is hypothesized that early 
ee stromal invasion by acute 
inflammatory cells from tear fluid serves 
to start ulceration and to aid in the 
chemotactic recruitment of added cells 
via the stromal route. By either mode ofac- 
cess, a “glued-on” contact lens or adhe- 
sive application alone, as described in this 
report, should provide a barrier to both- 
tear fluid and early regenerating epithe- 
lium and, thus, deter the invasion of stro- 
ma by polymorphonuclear neutrophils 
and prevent the accompanying damage. 

Many investigators have sought to de- 
velop a reliable chemical or pharmacolog- 
ic treatment that would prevent or combat 
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the production or effect of collagenolytic 
enzymes in melting corneas as shown by 
published reports on acetylcysteine,*” 
ascorbate,” ethylenediaminetetraace- 
tic acid, and medroxyprogesterone.” 
Although each of these agents has been 
shown to limit corneal melting in at least 
the experimental situation, there is still no 
dependable means of preventing progres- 
sive melting and perforation in an array of 
clinical settings. It is for this reason that 
the clinical technique described in this 
report was derived from the clinical and 
laboratory work of recent years, which. 
implied a significant role for the polymor- 
phonuclear neutrophil in stromal matrix 
degradation. In addition to the barrier 
effect described previously, a certain 
amount of structural support is undoubt- 
edly given by the cement film, especially 
if care is taken to apply it fully to exposed 
circumferential basement membrane. If 
indicated, adjunctive therapies may be 
continued or initiated. 

In an extremely torrid and widespread 
inflammatory ulceration, as may occur in 
Mooren’s ulcer” or Wegener's granulo- 
matosis, in all likelihood a preemptive 
accumulation of polymorphonuclear neu- 
trophils, proteases, and collagenase may 
render adhesive application untimely 
and ineffective. However, in circum- 
scribed corneal ulcerations that threaten 
to melt progressively and perforate, we 
suggest that the early application of 
tissue adhesive, in the simple manner 
described, may help to deter the course 
to perforation until reparative processes 
can stabilize the compromised cornea. 


SUMMARY 


The direct early application of cyano- 
acrylate adhesive to a prepared ulcer bed 
and adjacent basement membrane, fol- 
lowed by placement of a bandage lens, 
gave good results in ten patients with 
corneal ulceration. The patients had 
ulceration with keratitis sicca, herpes 
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keratitis, and other surface diseases. 
Progressive melting was arrested in all 
cases, and concurrent adjunctive thera- 
pies were used as indicated. The tech- 
nique is quick and simple. 
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RELIEF OF PAIN BY SUBCUTANEOUS ELECTRICAL STIMULATION 
AFTER OCULAR SURGERY 


URIEL TICHO, M.D., DAvip OLSHWANG, M.D., 
AND FLORELLA MAGORA, M.D. 
Jerusalem, Israel 


Pain after ocular surgery is a common 
occurrence. Medication with various mild 
analgesic drugs is the accepted, and usu- 
ally, effective way to alleviate postoper- 
ative pain. However, ocular surgical pro- 
cedures associated with highly increased 
intraocular pressure, such as cyclocryo- 
therapy, circular buckling for retinal de- 
tachment, or evisceration, may cause 
severe and persistent pain that is not 
relieved even by the more potent analge- 
sics. Postoperative administration of ret- 
robulbar alcohol in seeing eyes has been 
recommended in order to prevent un- 
necessary suffering. ' 

Electrical stimulation of painful areas 
has been advocated as a new form of 
therapy in various pain syndromes,”“ 
postoperative pain being one of the 
conditions treated successfully by this 
method from the early stages of its 
use. The electrical treatment was ap- 
plied either through externally placed 
electrodes, that is, transcutaneous elec- 
trical stimulation, or by means of im- 
planted subcutaneous wire electrodes, 
that is, subcutaneous electrical stimula- 
tion. In patients who had undergone 
thoracic, abdominal,’*® orthopedic,’ or 
gynecologic” operations, the application 
of transcutaneous electrical stimulation 
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or subcutaneous electrical stimulation 
was successful in ameliorating postopera- 
tive pain. Some patients even preferred 
electrical stiumulation therapy instead of 
treatment with analgesic drugs. 

In opthalmologic immediate postoper- 
ative pain relief, however, electrical 
stimulation has not been used. We pre- 
sent the results obtained with subcutane- 
ous electrical stimulation applied to pa- 
tients who had been subjected to various 
surgical ocular procedures. 


SUBJECTS AND METHODS 


Twenty-five patients (12 females and 
13 males, aged 17 to 71 years) who under- 
went ocular surgery were treated by elec- 
trical stimulation for postoperative pain re- 
lief. Twenty-one patients received subcu- 
taneous electrical stimulation by means of 
implanted steel wire electrodes. In four 
patients, who suffered from persistent 
late postoperative pain, transcutaneous 
electrical stimulation was administered 
by way of externally placed silicone rub- 
ber electrodes. The surgical procedures 
consisted of cyclocryopexy in 12 patients, 
cataract in six, retinal detachment in 
six, and vitrectomy in one patient (Table). 
In 19 of the 21 patients who received 
subcutaneous electrical stimulation, 
sterile wires were introduced in the 
area adjacent to the supraorbital and 
infraorbital nerves at the end of the 
surgical procedures and while the patient 
was still under local or general anesthesia 
(Figs. 1 and 2). The other two patients 
complained of severe pain in the eye 
three to 14 days after surgery and subcu- 
taneous electrical stimulation was intro- 
duced at this late postoperative stage. 
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TABLE 
PERTINENT DATA OF THE PATIENTS AND RESULTS OF ELECTRICAL STIMULATION* 


SsSsSsSsS.S3290 Se SS 


Patient No., 


Age (yrs), Sex Surgical Treatment Anesthesia 
1, 46, M Retinal detachment Local 
2, 48, F Cataract Local 
3, 64, M Cataract Local 
4,70, M Vitrectomy Local 
5, 71, F Retinal detachment General 
6, 71, F Retinal detachment Local 
7, 63, M Cataract Local 
3, 71, P Cyclocryopexy Local 
9, 40, F Cyclocryopexy Local 

10, 52, M Cyclocryopexy Local 
11, 58, F Retinal detachment General 
12, 14, F Cyclocryopexy General 
13, 70, F Cyclocryopexy Local 
14, 46, M  Cyclocryopexy Local 
15, 65, M Cyclocryopexy Local 
16, 25, F Cyclocryopexy Local 
17, 53, F Cyclocryopexy Local 
18,51, M Cyclocryopexy Local 
19, 61, F Cyclocryopexy General 
20, 45, M Retinal detachment t 
21,70,M Cataract t 
22 65. F Retinal detachment j 
23, 42, M Retinal detachment t 
24, 74, M Cataract and bulbous t 
keratopathy 
25, 51, M Cataract t 


Type of Duration 


ES (days) Results Remarks 

SES 2 Very good Reoperation 

SES 2 Very good — 

SES 2 Good — 

SES 1 Good — 

SES 2 Very good Reoperation 

SES 3 Very good Reoperation 

SES 3 Very good Allergic to drugs 

SES 1 Very good Retrobulbar alcohol 
block in previous 
surgery 

SES 1 Good -—— 

SES — — Reoperation; patient 
opposed—treatment 
interrupted 

SES 2 Good Reoperation 

SES l Fair Reoperation 

SES l Good - 

SES 2 Very good - 

SES Í Very good as 

SES 1 Very good a 

SES 1 Fair Severe ischemic 
heart disease 

SES 1 Good 

SES — — Patient opposed— 
treatment 
interrupted 

SES 2 Good Reoperation 

SES 1 No effect Pain relieved by 
subsequent 
retrobulbar 
alcohol block 

TES 5 Good a 

TES 7 Good 

TES 7 Good — 

TES 3 Fair -— 


*ES designates electrical stimulation; SES, subcutaneous electrical stimulation; and TES, transcutanequs 


electrical stimulation. 


‘Treatment with ES was instituted in the late postoperative period. 


Treatment was given immediately after 
surgery with a portable battery-operated 
nerve stimulator to which the electrode 
wires were attached. The apparatus has a 
frequency of 80 Hz, a pulse duration of 
0.4 msec and generates asymmetric 
square pulses. It is also equipped with a 
second type of preset electrical stimula- 
tion (the modulation current output) 
(Fig. 3). When the modulation current 
is turned on, the duration of the pulse 


waves increases continually and gradual- 
ly from 0.4 to 0.6 msec during a total 
period of 0.2 msec, after which it auto- 
matically reverts to the 0.4 msec pulse 
duration, to restart the whole cycle. 
This will result in an automatic average 
increase of the current intensity by ap- 
proximately 25%. The basic initial elec- 
trical stimulation produces a delicate 
feeling of tingling and the modulation 
current is perceived as a pulsating type of 
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Fig. 1 (Ticho, Olshwang, and Magora). Patient 
with implanted wire electrodes in the area of the 
supraorbital and infraorbital nerves. 


coarse vibration deep in the eye and its 
surrounding area. The intensity and type 
of current stimulation is adjusted by the 
patient himself during the period of 
treatment that lasts from one to three 
days, sometimes continuing around the 
clock. In the patients with late postoper- 
ative pain, electrical stimulation was 
continued and treatment lasted up to 
seven days. 

Each patient was checked periodically 
throughout the course of treatment with 
regard to his general condition, analgesic 
needs, and stimulator performance. 


RESULTS 


The effect of electrical stimulation was 
assessed according to the subjective feel- 
ing of pain of the patient and his need for 
analgesic drugs. The results were de- 
fined as follows: “very good” when the 
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Fig. 2 (Ticho, Olshwang, and Magora). Patient 
connected to the nerve stimulator. 


patient was free of pain and no drugs 
were required, “good? when pain was 
moderate and sedatives or mild analgesic 
drugs sufficed, and “fair” when the pain 
persisted despite electrical stimulation 
and analgesic medication, but the patient 
refused to interrupt the stimulation. In 
the 19 patients in whom treatment with 
subcutaneous electrical stimulation was 
started immediately upon termination of 
surgery, results were “very good” in 
nine, “good” in six, and “fair” in two 
patients. Two patients were apprehen- 
sive and refused electrical stimulation 
treatment after a short trial (Table). Of 
the six patients with late or chronic post- 
operative pain, the results were “good” 
in four, “fair” in one, and had no effect 
in the last patient. In seven patients 
who had undergone previous ocular sur- 
gery, subcutaneous electrical stimulation 
treatment compared favorably with earli- 
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Fig. 3 (Ticho, Olshwang, and Magora). The current output of the electrical nerve 


stimulator. 


er pain relief. One of the patients, who 
had received subcutaneous electrical stim- 
ulation postoperatively after previous 
ocular surgery, requested this mode of 
treatment after the surgical procedure. 

Despite the continuous application of 
electrical stimulation, especially during 
the first 24 postoperative hours, the pa- 
tients were able to move freely, because 
the implanted electrodes were well se- 
cured and bodily movement did not alter 
the electrical conductivity. However, in 
some instances, subcutaneous electrical 
stimulation was inadvertently interrupted 
because of sudden disconnection of the 
electrodes or exhaustion of the batteries. 

. In these cases, pain often returned, but 
disappeared again after electrical stimula- 
tion had been re-established. 

There were no complications associated 
with the electrical stimulation therapy 
such as skin burns, bleeding tendency, 
and the like. The electrode wires were 
removed easily upon completion of the 
treatment. 


DISCUSSION 


Prolonged alleviation of pain was at- 
tributed by many investigators!” to a 
peripheral physiologic effect caused by 
stimulation of the large fibers in the dor- 
sal column in accordance with the “gate 
theory” put forward by Melzack and 
Wall. Electrical stimulation is particu- 
larly suited for the treatment of postoper- 
ative ophthalmic pain as compared to 
other surgical procedures, because the 
circumscribed area of ocular pain is inner- 
vated mainly by two superficial nerves 
that afford easy access for therapy by 
stimulation. In addition to its electrical 
stimuli, electrical stimulation also exerts 
a mechanical effect, depending on the 
selection of the modulation current. This 
effect is particularly important after 
ocular surgery, because the patient is not 
allowed to massage, scratch, or apply 
pressure on the wound, in contrast to 
other types of surgery such as limb or ab- 
dominal operations. Although a placebo 
effect should not be excluded, Chapman, 
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Chen, and Bonica! have shown that the 
result of electrical stimulation treatment 
is not solely related to such a response. 
In the present series, direct placebo 
studies were not conducted; however, 
inadvertent interruption of the stimula- 
tion without the patient being aware of 
the break elicited pain sensations which, 
in all instances, were suppressed upon re- 
establishment of the stimulation. These 
observations strongly indicate that pain re- 
lief by means of electrical stimulation 
is the result of its physiologic effects. 

Problems of electrical conductivity 
across the electrode skin interface often 
arise when externally placed electrodes 
are used. Localized concentration of 
current density and a spiking discharge 
causing unpleasant sensations may occur 
during sudden movement of the elec- 
trodes or changes in skin resistance 
caused by any other factor. In contrast, 
implanted electrodes are stable and by- 
pass skin resistance; as a result, stimula- 
tion is uniform and pleasant, and current 
intensity necessarily minimal. 

Insertion of the electrodes is a simple 
and painless procedure; it is performed 
under sterile conditions at the end of the 
operation while the patient is still anes- 
thetized. Exact placement and mainte- 
nance of the electrodes near the supraor- 
bital and infraorbital nerves is easily 
attained. 

Pain after ocular surgery is, in general, 
not a major complaint. However, certain 
types of intervention or re-operation, 
together with the patients personality, 
may render the early postoperative peri- 
od difficult and extremely painful. 

Treatment with electrical stimulation 
in a group of 25 patients completely 
abolished postoperative ophthalmic pain 
in nine patients and ameliorated the pain 
in 13. Intermittent or continuous appli- 
cation of electrical stimulation via subcu- 
taneously implanted electrodes should 
be considered in the treatment of ocular 
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pain in the immediate postoperative 
period in general and particularly in 
those surgical procedures in which post- 
operative pain is anticipated. Late post- 
operative ocular pain may be treated by 
either subcutaneous or transcutaneous 
electrical stimulation. 


SUMMARY 


Electrical stimulation in the treatment 
of postoperative ophthalmologic pain was 
applied in 25 patients. In 21, stimulation 
was applied by means of subcutaneously 
implanted wires and in four patients the 
therapy was administered by externally 
placed electrodes. The subcutaneous 
electrodes were introduced near the 
supraorbital and infraorbital nerves at 
the end of the surgical procedures, and 
stimulation was immediately begun. Du- 
ration of treatment varied between one 
and three days. 

The nerve stimulator is a portable, 
battery-operated apparatus. The im- 
planted electrodes avoid skin resistance 
and are extremely stable, thus affording 
uniform current intensity that does not 
change during sudden movements. As a 
result, the stimuli are perceived as a 
pleasant sensation. Complete pain relief 
was attained in nine patients, and in 13 
patients the pain was diminished. The 
therapy is appropriate and effective in 
postoperative ocular pain, because the 
pain is restricted to a limited area, 
innervated by superficial nerves that are 
easily accessible to electrical stimulation. 
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MYDRIASIS FROM TOPICALLY ADMINISTERED PHENYLEPHRINE HCl 
POWDER 


CHARLES NEIL THORNTON, M.D., AND CALVIN HANNA, Pu. D. 
Little Rock, Arkansas 


Aqueous solutions ofcommercial mydri- 
atic and cycloplegic drugs contain several 
chemicals. These include the principal 
drug, a buffer, one or more preserva- 
tives, and a stabilizer.! When one of 
these solutions, such as 10% phenyleph- 
rine HCl, is dropped into the conjuncti- 
val sac, a considerable amount of reflex 
blinking, tearing, irritation, and discom- 
fort occurs. Several applications of 10% 
phenylephrine HCl drops over a period 
of at least 30 minutes are commonly used 
to produce mydriasis in patients. Many 
of our clinic patients who are older and 
who have heavily pigmented irides re- 
quire five or more drops in each eye for 
mydriasis. Each drop contains about 70 
mg of fluid, and the ten drops, or 700 mg 
of fluid, contain 70 mg of phenylephrine 
HCl.? We reduced the amount of phenyl- 
ephrine HCl used in order to avoid the 
ocular irritation by placing phenyleph- 
rine HCl powder directly into the con- 
junctival sac. A single application of as 
little as 0.05 mg (50 wg) of the powdered 
drug was required to produce clinically 
useful mydriasis. This was accomplished 
without ocular irritation or reflex tearing. 
We report several methods of adminis- 
tering minute amounts of drugs to the 
eye. 


MATERIAL AND METHODS 


Phenylephrine HCl was powdered and 
microgram amounts of the drug were 
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weighed on a Kahn Electro-balance 
Model M-10. The powder was trans- 
ferred to a small folded section of waxed 
weighing paper. The paper was used to 
apply the drug to the lower fornix of one 
eye. Although small amounts were used, 
it was possible to see the white fluffy 
powdered drug land in the lower fornix. 
The data were recorded only when the 
powder administered to the eye was 
observed. With the doses of 25, 50, and 
80 wg, consistent delivery of drug was 
possible; however, with the 5- and 10-pg 
doses, the application had to be repeated 
in three of the 20 subjects the next day. 
Ten subjects received the 5-yg dose and 
ten received 10 wg. All were whites, 
ranging in age from 21 to 54 years. They 
were instructed to blink several times 
and then to resume normal activity. One 
observer measured pupil diameters in a 
well-lighted room under double-masked 
conditions. 

Three substances were investigated to 
evaluate the feasibility of a diluent for the 
phenylephrine HCl powder. Samples of 
sucrose, dextrose, and alpha-methylcellu- 
lose 1,500 centipoise, were all ground 
into fine powders. Amounts of 250 and 
500 wg of each substance were adminis- 
tered to the lower fornix of each of five 
subjects. 

Various devices were designed and ex- 
perimented with in an attempt to develop 
a method to consistently air-deliver a 
given amount of powdered phenylephrine 
HCl, pilocarpine HCl, and fluorescein. 
Mixtures of sucrose plus fluorescein were 
prepared to test the effectiveness of drug 
blown from a device into a beaker con- 
taining 50 ml of water. A standard solu- 
tion was prepared by dissolving 250 yg of 
fluorescein in 50 ml of water. Ten at- 
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tempts gave a mean of 250 wg with an 
error of 8.0%. 


RESULTS 


Phenylephrine HCl powder in amounts 
of 5, 10, 25, 50, and 80 wg was adminis- 
tered to the conjunctival sac of each of 
ten volunteers. No ocular irritation was 
noticed. The amount of mydriasis fol- 
lowed a dose-response relationship; 
near-maximum mydriasis with 50 wg of 
powder. Mydriasis useful for ocular ex- 
amination was produced with a single 
application of 50 wg of powder (Fig. 1). 
The onset of mydriasis from a single 
application of 50 wg of phenylephrine 
HCl to ten subjects was similar to that 
produced after three applications of 10% 
phenylephrine HCl eyedrops given at 
five-minute intervals to ten subjects 
(Fig. 2). After the use of 10% phenyleph- 
rine HCl eyedrops, a rebound hyper- 
emia of conjunctival blood vessels and 
ocular itching developed about eight 
hours later in ten subjects. A similar 
effect was noticed in four subjects after 
the application of 80 ug of the powder. 
All subjects gave a detectable mydriasis 
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Fig. 1 (Thornton and Hanna). Dose-pupil diameter 
response curve for phenylephrine HCl powder. Sub- 
jects received from 5 to 80 wg of phenylephrine HCl 
in one eye. White subjects were used; the mean and 
standard error of the mean (bracket) were given 
where N=8, except for 10-ug dose where N= 10. 
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to the 5-ug dose of powder under 
double-masked conditions. A dose of less 
than 5 wg was too small to weigh accu- 
rately and administer to the conjunctival 
sac, although two subjects with blue 
irides gave detectable mydriasis after re- 
ceiving an estimated 2 wg of the powder. 

Administration of powdered drugs to 
the conjunctival sac was attempted with a 
puff of air. The approach used was to 
air-suspend the drug with a carrier 
chemical and to administer a fraction of 
the suspended powder. Chemicals used 
as the carrier were alpha-methylcellu- 
lose, dextrose, and sucrose. As little as 50 
ug of alpha-methylcellulose powder pro- 
duced ocular irritation, dextrose pro- 
duced minimal irritation, and sucrose 
produced no irritation. Fifty wg of 
phenylephrine HCl was mixed with 150 
mg of sucrose on a piece of paper. This 
was blown into the eye with a rubber ear 
bulb. In three subjects maximum mydri- 
asis was produced with a minimum 
amount of transient stinging and there 
was no evidence of excess tearing. 

A noncontact tonometer (“puff-to- 
nometer’) was used to produce a con- 
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Fig. 2 (Thornton and Hanna). Time-pupil diameter 
response curve determined from those subjects 
receiving three sets of 10% phenylephrine HCI drops 
at five-minute intervals (bottom curve measurement 
started after last set of drops), and ten subjects 
receiving a single application of 50 ug of powder 
(bottom curve). 
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sistent puff of air. The tip of the air outlet 
was capped with a gum rubber serum 
bottle cap. Two small holes were made 
into the cap and a microhematocrit tube, 
which contained powdered drugs, was 
inserted into one. A curved piece of glass 
tubing was inserted into the second hole. 
Glass tubings with various internal diam- 
eters were used to reduce the air pres- 
sure delivered to the hematocrit tube. 
The pressure of the tonometer was ad- 
justed in this way so that the puff of air 
would gently blow powdered drug from 
the hematocrit tube for a distance of 
about four inches. Powdered fluorescein 
(250 wg) was mixed with an equal weight 
of pulverized sucrose and the hematocrit 
tube pushed to a marked distance in the 
powder. The powdered fluorescein and 
sucrose were blown from the hematocrit 
tube into 50 ml of water. The concentra- 
tion for fluorescein in the water was 
compared with a standard solution of 50 
ml of water containing 250 wg of fluores- 
cein under ultraviolet light. The hemato- 
crit tube was calibrated to administer 250 
we of fluorescein and 250 wg of sucrose 
mixture. In ten attempts the error was 
+8.0%. The same amount of powdered 
fluorescein and sucrose was blown into 
the eyes of ten subjects. In each case the 
pattern of fluorescein staining was cen- 
tered on the cornea and extended around 
the conjunctiva and eyelids, but not on 
the rest of the face. 

Several hand-held models were manu- 
factured to use a reservoir that held 
powdered sucrose and drug. In one 
model a small receptacle at the bottom of 
the reservoir was calibrated to hold 
approximately 250 wg of the mixture. By 
rotating the receptacle, air could be used 
to blow the powdered mixture to the 
eye. However, after several rotations the 
powder tended to cake in the receptacle. 
The second model also made use of a 
reservoir. This reservoir contained an air 
inlet at the bottom and outlet at the top. 
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When air from the noncontact tonometer 
was blown into the reservoir, the powder 
became air-suspended and some exited 
via a needle outlet (Fig. 3). It was neces- 
sary to pass the air through anhydrous 
calcium sulfate to remove moisture, oth- 
erwise the powder would not air-suspend 
after about 20 attempts. The adminis- 
tration rate of 250 wg of fluorescein and 
250 wg of sucrose using this model in 
ten attempts was +5.7%. A mixture of 
150 pg of sucrose and 50 yg of phenyl- 
ephrine HCl was blown into the eye of 
eight subjects and near-maximum mydyi- 
asis was produced in each eye at one 
hour. Although there was no ocular 
irritation produced, there was an un- 
pleasant sensation caused by having a 
powder gently blown into the eye. 

Twenty-five micrograms of pilocarpine 
HCl dusted into the eyes of seven sub- 
jects produced marked miosis (pupil size 
of less than 2 mm in diameter) in 30 
minutes after a single application. The 
pilocarpine HCI application produced no 
immediate irritation or reflex tearing. 
However, conjunctival blood vessel vaso- 
dilation did occur, and this was accompa- 
nied by some ocular irritation until the 
vasodilation disappeared. 
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Fig. 3 (Thornton and Hanna). Apparatus used to 
administer powdered drug. Air was provided by the 
rubber bulb or a tubing from noncontact tonometer. 
An opening at the bottom directs the air upward 
through a reservoir containing suspended finely 
powdered sucrose and drug. A removable cap per- 
mits loading the reservoir and the amount of drug 
instilled is governed by the pressure, the duration 
of the air pressure, and the outlet needle gauge. 
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DISCUSSION 


Although each drop administered to 
the eye contains about 70 ul of liquid,’ 
the amount reaching the eye can vary 
widely. In our clinic the older subjects 
with heavily pigmented irides often re- 
quire at least five drops of 10% phenyl- 
ephrine HC] to each eye over a period of 
an hour. This is about 7 mg of drug per 
drop and 70 mg per subject, or on the 
average of 1 mg/kg of body weight of 
phenylephrine HCl. Much of the medi- 
cation passes from the surface of the eye 
through the punctum and into the nasal 
mucosa for systemic absorption.‘ An 
intravenous infusion of 1 mg/kg of body 
weight of phenylephrine HCl over sever- 
al minutes can lead to a temporary 
increase in blood pressure in the dog.® 
The use of eyedrops of 10% phenyleph- 
rine HCl could lead to hypertensive 
episodes in some patients.%” 

It is not necessary to use 70-1 drops 
of 10% phenylephrine HCl to produce 
mydriasis in patients because 5-ul eye- 
drops can produce the same degree of 
mydriasis. Conversely, 70-u] eyedrops 
of 1% phenylephrine HCl can be used? or 
the use of a single application of 5 to 10 
ul of 10% phenylephrine HCl in oint- 
ment.’ A single application of 5 wl of 
10% phenylephrine HCl in ointment 
would deliver only 0.5 mg or 500 ug of 
the drug. In the first experiment we 
considered 125 wg of powdered phenyl- 
ephrine HCl to be below the effective 
amount of drug. As a result, in four 
volunteers a maximum mydriasis was 
produced that lasted for more than five 
hours. 

The single application of 50 wg of pow- 
dered phenylephrine HCl to the con- 
junctival sac produced a mydriasis as 
readily as did several applications of 10% 
phenylephrine HCl eyedrops. One dif- 
ference between these two preparations 
was the lack of ocular irritation and re- 
flex tearing with the powder. This may 
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be because the 50 wg of powder, when 
mixed with about 7 pl of tear film, gives a 
little less than a 1% solution of drug. A 
1% solution of this drug has produced 
minimum ocular irritation and reflex 
tearing.’ 

The minimum amount of powdered 
phenylephrine HCI required to produce 
detectable mydriasis in several blue- 
eyed subjects was less than 5 wg. This is 
less drug than is present in nonmydriatic 
vasoconstrictor eyedrops containing 0.08 
to 0.2% phenylephrine HCl in which 
each eyedrop contains 56 to 140 wg of 
drug. Possibly when these eyedrops are 
allowed to dry on the container or finger 
and then touched to the eye, mydriasis 
could result. Similarly, Alani? allowed 
0.5% tropicamide eyedrops to dry onto 
the tip of a rod and then the rod was 
applied to the conjunctiva with a subse- 
quent mydriasis and cycloplegia. 

The administration of powdered drug 
to the eye has the advantage of instilling 
the active drug in the absence of buffer, 
stabilizer, and preservative that are re- 
quired for eyedrops.” The powder is 
stable and can be kept sterile. The 
problem of administering microgram 
amounts of powdered drug to the eye can 
be appreciated by noting that the aver- 
age weight on one crystal of fine table salt 
is 100 wg. To administer microgram 
amounts of phenylephrine HCl, pilocay- 
pine HCl, or fluorescein to the eye, 
powdered sucrose was added to increase 
the bulk being administered. Although it 
was possible to blow the required micro- 
gram amounts of drug along with the 
sucrose carrier into the eye without 
ocular irritation, this method of instilla- 
tion does not seem satisfactory to us. 
Blowing even small amounts of powder 
into the eye by using a gentle flow of air 
resulted in an unpleasant sensation. 

These studies suggest that the amount 
of drug required to produce a therapeu- 
tic effect is much less than currently 
being administered. Powdered drug uses 


VOL. 89, NO. 6 


the tears to supply the vehicle. Because 
the amount of powder required is gener- 
ally minute, the problem of ocular irrita- 
tion can be avoided. In some instances, 
such as where the production of tears is 
reduced, the use of the powder may not 
be desired. A further problem is the 
general lack of availability of powdered 
drug. Phenylephrine HCl is available as 
a pure substance from several sources. 
This powder is white and fluffy and is 
readily weighed out and administered 
even in microgram amounts. Other pow- 
dered drugs, such as fluorescein or pilo- 
carpine HCl, are more dense than 
phenylephrine HCl and are not readily 
administered in amounts of several mi- 
crograms. 


SUMMARY 


Microgram amounts of finely pow- 
dered phenylephrine HCl were adminis- 
tered to the conjunctiva of volunteers. A 
dose-response curve for white subjects 
showed a threshold mydriasis of less than 
5 wg and a clinically useful mydriasis was 
obtained with one application of 50 wg. 
The time-response curve for the one 
time use of 50 wg of the powder was 
equivalent to giving three applications of 
10% phenylephrine HCl drops. Twenty- 
five micrograms of pilocarpine HCl pow- 
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der produced marked miosis. We investi- 
gated methods to deliver nonirritating 
microgram amounts of powdered phen- 
ylephrine HCl, pilocarpine HCl, and 
fluorescein. 
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ABNORMAL BRAIN STEM AUDITORY-EVOKED POTENTIALS IN 
STILLING-TURK-DUANE RETRACTION SYNDROME 


WALTER M. Jay, M.D., AND CREIG S. Hoyt, M.D. 


San Francisco, California 


The Stilling-Tiirk-Duane retraction 
syndrome consists of severe limitation of 
abduction, slight limitation of adduction, 
and retraction of the globe with nar- 
rowing of the palpebral fissure when 
adduction is attempted.! Elevation or 
depression of the globe in adduction may 
also occur. The syndrome is seen more 
commonly in women than in men, and 
the left eye is affected more frequently 
than the right eye.? The condition is 
bilateral in approximately 20% of the 
cases.’ 

There has been considerable specula- 
tion concerning the cause of the retrac- 
tion syndrome. Early studies favored 
structural theories, such as a posterior 
insertion of the medial rectus muscle or 
an inelastic lateral rectus muscle.4 With 
the advent of electromyography, investi- 
gators discovered an innervational dis- 
turbance resulting in contraction of the 
lateral rectus muscle instead of relaxation 
when the medial rectus muscle con- 
tracts. Breinin? first described this anom- 
alous simultaneous contraction and be- 
lieved that it was caused by an abnormal- 
ly sensitive stretch reflex in the lateral 
rectus muscle. Blodi, Van Allen, and 
Yarbrough’ disproved this theory by 
showing contraction in an unstretched 
detached lateral rectus muscle. 
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This simultaneous contraction in the 
Stilling-Tiirk-Duane syndrome could be 
caused either by a supranuclear brain 
stem abnormality or by an anomalous 
innervation of the lateral rectus muscle 
by the oculomotor nerve." Brain stem 
auditory-evoked potentials are valuable 
in detecting brain stem disorders in 
humans.® We describe herein the brain 
stem auditory-evoked potentials in 14 
patients with the retraction syndrome 
and how this technique implicates a 
supranuclear site for this disorder. 


MATERIAL AND METHODS 


We tested 14 patients who had the 
Stilling-Tiirk-Duane retraction syndrome 
(Table 1). Six were male and eight were 
female. In three patients, the right eye 
was affected and in eight patients, the 
left eye was affected. Three patients 
had bilateral involvement. Thirteen of 14 
had normal audiograms. Patient 3 had 
the only abnormal audiogram and this 
was abnormal for high frequency. Two 
patients had associated syndromes. 
Patient 3 had Goldenhar’s syndrome and 
Patient 8 had the Klippel-Feil syndrome. 
All patients tested were older than age 6 
years. 

We performed brain stem auditory- 
evoked potentials on all 14 patients. 
Each subject listened to clicks generated 
by 0.1-msec? waves with alternating po- 
larity to each ear separately at ten per 
second. The clicks were 60 dB above the 
subject’s hearing threshold. We recorded 
the brain stem auditory-evoked potential 
from electrodes placed at C, and the 
ipsilateral ear lobe. Each trial consisted 
of averaging 2,048 click responses. At 
least two trials were performed for each 
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TABLE 1 
PATIENT CHARACTERISTICS* 
Patient Affected Associated 
No Sex Eye Audiogram Signs 
l F | PN OS N N 
2 F L.E. N Goldenhar’s 
3 M R.E. Abnormal N 
4 F Le A N N 
5 F Both eyes N N 
6 M Le N N 
7 M Both eyes N N 
5 M L.E. N Klippel-Feil 
9 F R.E. N N 
10 F ine, N N 
i M LE, N N 
12 F Both eyes N N° 
13 F LE. N N 
14 M R.E. N N 





*N designates normal. 


ear. Table 2 lists normative latency val- 
ues for brain stem autitory-evoked poten- 
tials at our laboratory. These normal 
values are for patients older than age 6 
years. 


RESULTS 


Tables 3 and 4 list the latency meas- 
urements of the brain stem auditory- 
evoked potentials of the right ear while 
stimulated and the left ear while stimu- 
lated. We noted no abnormalities in 
Waves I, II, and IV-VII. These waves 
showed no significant difference from 
normative values (P < .05). 


TABLE 2 


NORMATIVE LATENCY VALUES FOR BRAIN STEM 
AUDITORY-EVOKED POTENTIALS 


Mean Latency S.D. 

Wave (msec) (msec) 
I 1.5 3 
I 2.6 4 
Ill a7 3 
IV 5.1 4 
V 5.8 3 
VI Rha 4 
VII 9.1 4 


There was, however, increased latency 
in Wave III. Table 5 lists the latency 
measurements of the right and left ears 
while stimulated in Wave III together 
with the patient’s affected eye. In nine of 
the 14 patients, there was a significantly 
increased latency in Wave III ipsilateral 
to the affected eye (P < .05). Two of 
these nine cases were bilateral and in 
these two cases, there were increased 
latencies of Wave III _ bilaterally 
(P = 05). 


DISCUSSION 


Jewett, Romano, and Williston? were 
the first to describe a technique for 
recording auditory-evoked brain stem 
potentials in humans. A subject listens to 
repetitive click stimuli through ear- 
phones. Electrodes on the subject's scalp 
pick up the electrical response generated 
by the stimuli. The brain stem auditory- 
evoked potential is small in comparison 
to background brain electrical activity. It 
is therefore necessary to deliver over 
2,000 click stimuli and to use an averag- 
ing computer to extract out the brain 
stem auditory-evoked potential. 
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TABLE 3 


LATENCY MEASUREMENTS OF BRAIN STEM AUDITORY-EVOKED POTENTIALS 
WHEN RIGHT EAR IS STIMULATED 


2 ŘŐoommmmoooooo 
Wave (msec) 
e i | 


Patient 
No. 


= 
< 
< 
= 


1 1.6 2.7 4.0 5.1 5.8 7.6 9.3 
2 1.5 2.6 4.0 5.2 5.9 7.6 9.3 
3 1.9 3.2 4.4 5.4 6.1 Tat 9.4 
4 1.5 2.7 3.9 5.0 5.7 7.6 9.1 
5 1.5 2.5 4.3 5.2 5.8 7.5 9.1 
6 1.6 3.0 4.1 5.1 5.7 7.6 9.2 
T 1.4 2.7 4.5 5.3 6.0 1.2 9.1 
8 1.6 2.7 3.8 5.0 5.7 (A 9.0 
9 1.5 2.6 4.2 5.0 5.8 7.4 9.2 
“10 1.6 2.8 3.8 4.9 5.6 HA 9.0 
11 1.6 2.5 3.7 4.8 5.6 1.2 9.1 
12 1.6 2.7 4.2 5.1 5.9 7.4 9.3 
13 1.5 2.6 4.0 5.0 6.1 ET 9.4 
14 1.4 2.5 4.3 5.2 6.0 7.6 9.4 


The response generated by this tech- 
nique consists of seven waves spaced 
over 10 msec. Jewett and Williston! 
labeled these waves sequentially with 
Roman numerals. Studies in cats indicate 
that the generators of Waves I-V are the 
acoustic nerve, cochlear nuclei, superior 
olivary complexes, lateral lemniscus, and 
inferior colliculi, respectively. 1? 


Chiappa, Gladstone, and Young” stud- 
ied the brain stem auditory-evoked po- 
tentials in 50 normal human subjects. 
They provided normative values for ab- 
solute latency measurements of the 
waves, interwave intervals, and wave 
amplitudes. The normative values for our 
laboratory are similar to those of Chiap- 
pa, Gladstone, and Young. With these 


TABLE 4 


LATENCY MEASUREMENTS OF BRAIN STEM AUDITORY-EVOKED POTENTIAL 
WHEN LEFT EAR IS STIMULATED 


SS. ooo 


Wave (msec) 
ce a a 


z 
a 
< 
< 
< 


1 1.5 2.6 4.4 5.2 5.9 7.4 9.1 
2 1.6 2.6 4.3 5.1 5.9 7.4 9.0 
3 1.8 3.3 3.8 5.0 6.0 7.5 9.2 
4 1.5 2.6 4.3 5.1 5.9 7.3 9.1 
5 1.6 2.5 4.4 5.2 6.1 7.4 9.0 
6 1.6 3.0 4.2 5.2 6.1 7.4 9.0 
7 1.4 2.7 4.3 5.1 5.9 7.3 9.1 
8 1.5 2.7 4.4 5.2 6.1 7.4 9.1 
9 1.6 2.6 3.8 5.0 6.1 7.4 9.0 
10 1.5 2.7 4.2 5.1 5.9 Toi 9.1 
11 1.6 2.5 3.7 4.9 6.0 7.4 9.0 
12 1.6 2.7 3.9 5.0 5.9 7.2 9.1 
13 1.4 2.6 4.3 5.1 5.9 7.1 8.9 
14 1.3 2.4 3.8 5.0 6.0 7.1 9.4 
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TABLE 5 
WAVE III LATENCY COMPARISONS 
Patient Affected Right Ear Left Ear 
No. Eye (msec) (msec) 
l LE, 4.0 4.4* 
2 Ls: 4.0 4.3* 
3 R.E. 4,4* 3.8 
4 L.E. 3.9 4.3* 
5 Both eyes re i 4,4* 
6 L.E. 4.1 4.2 
7 Both eyes AS 4.3* 
8 LB. 3.8 4.4* 
9 R.E. 4.2 3.8 
10 L.E. 3.8 4.2 
11 L E. 3.7 3.7 
12 Both eyes 4.2 3.9 
13 L.E. 4.0 ‘i? 
14 R.E. 4.3* 3.8 


*Designates significantly increased latency. 


normative values, it is possible to recog- 
nize selective changes in the various 
components of the brain stem auditory- 
evoked potential. These changes provide 
anatomic localization of lesions. 

The brain stem auditory-evoked po- 
tential has proven useful in a number of 
neurologic diseases involving the brain 
stem. They include: (1) detecting de- 
myelination, (2) localizing neoplastic and 
vascular lesions, (3) monitoring the evo- 
lution and response to therapy of tumors, 
contusions, demyelination, and inflam- 
, matory processes, (4) differentiating met- 
abolic from structural causes of coma, 
and (5) confirming brain death.®*" 

Nine of our 14 patients showed in- 
creased latencies in Wave III of the brain 
stem auditory-evoked potential. The su- 
perior olivary complex in the pons gene- 
rates this wave. We believe that the 
increased latency of Wave III in nine of 
our patients implicates a pontine distur- 
bance as the cause of the Stilling-Tiirk- 
Duane syndrome in these patients. In 
the other five patients, four had moder- 
ately increased latencies, and one was 
clearly normal. Burian and von Noorden! 


emphasize that several causal factors may 
be involved in the retraction syndrome. 
Our patients with normal brain stem 
auditory-evoked potentials probably rep- 
resent cases in which non-brain-stem 
mechanisms are responsible for the pro- 
duction of the retraction syndrome. 


SUMMARY 


We performed brain stem auditory- 
evoked potentials on 14 patients who had 
the Stilling-Tiirk-Duane retraction syn- 
drome. Nine of the 14 had an increased 
latency in Wave III, implicating a pon- 
tine anomaly as the cause of the retrac- 
tion syndrome in these patients. 
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EXTRAOCULAR MUSCLE-TENDON TRANSFER 
WITH SCLERAL AUGMENTATION 


EUGENE M. HELVESTON, M.D., WALTER MERRIAM, M.D., 
AND FORREST D. ELLIS, M.D. 
Indianapolis, Indiana 


Extraocular muscle-tendon transfer, 
first described by Hummelsheim,' and 
used in several modifications, is now an 
accepted surgical procedure.” The usual 
indication for an extraocular muscle- 
tendon transfer is strabismus caused by 
one or more paralyzed or absent rectus 
muscles. Two requirements for a suc- 
cessful extraocular muscle-tendon trans- 
fer are: (1) one or more extraocular 
muscles capable of contracting, and (2) 
unrestricted passive ductions. The sec- 
ond requirement makes it necessary to 
recess the antagonist of the nonfunc- 
tioning muscle when the antagonist be- 
comes contracted as it often does in 
long-standing paralytic strabismus. 

When recession of the antagonist is 
necessary, our choice for extraocular 
muscle-tendon transfer is the rectus 
muscle union described by Jensen.’ 
However, if there is no need to recess 
the antagonist, we prefer to use the full 
tendon transfer where rectus muscles are 
reattached to sclera adjacent to the pa- 
retic muscle. For example, the superior 
and inferior rectus muscles may be reat- 
tached to sclera adjacent to the insertion 
of a paretic medial rectus muscle. This 
may also be done in the case of an absent 
muscle provided there is no need to 
recess the antagonist of the missing 
muscle. 
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The reason for using different transfer 
procedures is to preserve an anterior 
ciliary artery in at least one muscle in 
order to reduce the likelihood of anterior 
segment ischemic changes. 

A special problem occurs in rare cases 
where strabismus is caused by an absent 
rectus muscle and where recession of the 
antagonist is also required. In this type of 
case there is no muscle present to com- 
plete the rectus muscle union.* Howev- 
er, a full tendon transfer combined with 
recession of the antagonist would mean 
that all anterior ciliary arteries would be 
cut, thereby increasing the possibility of 
anterior segment ischemia. We describe 
a previously unreported technique for 
extraocular muscle transfer in cases 
where absence of a rectus muscle is 
combined with restriction of the antago- 
nist. 


MATERIAL AND METHODS 


A thin strip of sclera measuring ap- 
proximately 1.5 mm wide by 100 mm 
long is prepared from bank sclera that 
has been preserved in glycerin (Fig. 1). 
The scleral strip may be reinforced with 
4-0 Prolene suture woven through at 
4.0-mm intervals. The middle of the 
scleral strip is sutured to the patient's 
sclera at or just posterior to the usual 
anatomic insertional site of the missing 
rectus muscle by using 5-0 Merseline 
suture. The ends of the scleral strip are 
passed through the adjacent rectus mus- 
cles that have been split longitudinally as 
is done in Jensen’s rectus muscle union. 
The free ends of the scleral strip are then 
pulled toward each other over the site of 
the scleral attachment until the eye is in 
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Fig. 1 (Helveston, Merriam, and Ellis). Left, Preserved sclera sutured to host sclera 6.0 mm from the 
corneoscleral limbus and placed around nasal half of superior and inferior rectus muscle. Right, Free ends of 
scleral strip sutured to each other with eye in slightly adducted position. 


a slightly overcorrected alignment. The 
scleral strip is sutured to itself and the 
Prolene suture is tied. This procedure 
was done on two patients who had a 
long-standing large-angle exodeviation 
because of an absent medial rectus mus- 
cle. 


CASE REPORTS 


Case 1—A 50-year-old woman had had surgery 
performed for esotropia at age 5 years. Immediately 
after the operation, a large exotropia occurred. At age 
32 years she had a second procedure that did not 
alter the exodeviation. All surgery was done on the 
eft eye, but no details were available. 

Visual acuity was R. E.: 6/6 (20/20) and L.E.: 6/120 
(20/400) and a left exotropia of approximately 90 
prism diopters was present (Fig. 2, top left). The left 
eye could not adduct to the midline. Adduction 
saccadic velocity of this eye was reduced and at- 
tempts at adduction produced no change in intraocu- 
lar pressure. 

At surgery, marked resistance to passive adduction 
of the left eye was noted. Dissection in the area of the 
left lateral rectus muscle showed extensive scar tissue 


with the left lateral rectus muscle attached to sclera 
15 mm posterior to the corneoscleral limbus. When 
this muscle was dissected from the globe, the left eye 
could be passively adducted freely. Exploration of 
the medial side of the globe showed only fibrous 
tissue. The medial rectus muscle could not be found. 

At this point, a scleral augmented rectus muscle 
union was performed as described previously. The 
lateral rectus muscle was reattached to sclera at the 
point where it had been detached from the globe, but « 
the muscle was allowed to lag posteriorly, causing a 
recession to a point approximately 20 mm from the 
corneoscleral limbus. 

Postoperatively, the patient had an exotropia of 
approximately 25 prism diopters (Fig. 2, top right). 
Because of a persistent delle at the nasal corneo- 
scleral limbus caused by redundant conjunctiva, a 
recession of nasal conjunctiva was carried out two 
months later under local anesthesia. Six months after 
the first surgical procedure done by us, the patient 
maintained an alignment of 25 prism diopters of 
exotropia in the primary position with adduction 
approximately 10 degrees beyond the midline and 
there was no evidence of corneal drying (Fig. 2, 
bottem left). 

Case 2—A 49-year-old woman had had a right 
exotropia since birth. According to the patient, 
surgery was done on the right eye when she was age 
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29 years. The patient recalled being told that the 
muscle responsible for pulling in the right eye was 
missing. Visual acuity was R.E.: 6/240 (20/800) and 
L. E.: 6/6 (20/20). Approximately 90 prism diopters of 
exotropia was present and the right eye was fixed in 
abduction (Fig. 3, left). A large coloboma involved 
the right optic nerve, and the left optic nerve was 
normal. A 2-cm vertical linear surgical scar was 
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Fig. 2 (Helveston, Merriam, and Ellis). Case 1. 
Top left, Ninety prism diopters of left exotropia is 
present preoperatively. Top right, Twenty-five prism 
diopters of left exotropia remains after scleral aug- 
mented transfer. Bottom left, Approximately ‘10 
degrees of adduction is present in the left eye. 


present on the upper lip from a previous midline cleft 
lip repair. Basal skull films taken during hospitaliza- 
tion showed a “deformation of the structures posteri- 
or to the soft palate” but no encephalocele.® 

At surgery, passive ductions of the right eye 
showed marked resistance to adduction. The lateral 
rectus muscle was explored and was found approxi- 
mately 15 mm posterior to the corneoscleral limbus. 





preoperatively. Right, Twenty prism diopters of right esotropia remains after revision of the original scleral 
augmented transfer. 
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All restriction to passive adduction of the eye disap- 
peared after disinsertion of the lateral rectus muscle. 
Careful dissection done on the medial aspect of the 
globe showed no evidence of the medial rectus 
muscle nor evidence that it had ever been present, 
confirming the patient’s history. 

A scleral augmented rectus muscle union was done 
as described previously. Three months later, because 
of a persistent right exotropia that measured 35 prism 
diopters, and a delle at the nasal corneoscleral 
limbus, the nasal side of the globe was re-explored. 
The original scleral band was identified where it had 
been sutured to the globe, and the bands of superior 
and inferior rectus muscle that had been pulled 
nasally were also identified. A 5-0 Merseline suture 
was placed around the slips of shifted tendon and 
were tightened, pulling the globe toward adduction. 
Additionally, the nasal conjunctiva was recessed. At 
hef last visit, six months after the second surgery, the 
patient had 20 prism diopters of right exotropia and 
the delle had resolved (Fig. 3, right). 


DISCUSSION 


Strabismus produced by a congenitally 
absent rectus muscle, traumatic section 
of a rectus muscle, or disinsertion after 
surgery is a challenge to the ophthalmic 
surgeon. Under these conditions, the eye 
is not only deviated but has little if any 
movement in the field of action of the 
missing muscle. Passive ductions, in 
nearly every case, become restricted in a 
matter of months because of contraction 
of the antagonist rectus muscle as well as 
loss of resilience of adjacent fascial struc- 
tures. 

When attempts are made to align such 
an eye, the initial surgical effort must be 
directed to relieving all existing restric- 
tions, allowing free passive ductions. This 
routinely includes recession of the antag- 
onist rectus muscle. 

After the recession has been done and 
passive ductions are unrestricted, a ten- 

edon transfer procedure is needed. How- 
ever, a full tendon transfer is ruled out 
because of the need for preserving ante- 
rior ciliary circulation. Jensen’s rectus 
muscle union is impossible because there 
is no muscle to complete the union of the 
opposing rectus muscles. For this reason, 
the scleral augmented rectus muscle 
union as described previously seemed 
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most expedient. On other occasions, we 
have attempted a type of procedure 
similar to Jensen's, where slips of oppos- 
ing muscles are attached to sclera near 
the site of the missing muscle, but these 
efforts proved unsatisfactory. In spe- 
cial cases where a slipped muscle is 
treated promptly and restrictions of the 
antagonist requiring a recession are not 
present, a full tendon transfer may be 
done successfully and safely (M. M. 
Parks, personal communication, Septem- 
ber 1978). 

The function of the anterior ciliary 
circulation is not fully understood at this 
time. One surgeon suggested it is safe to 
remove all four rectus muscles. We 
think this is unwise. Others advocate 
sparing two muscles or at least two 
anterior ciliary arteries.’ Von Noorden,® 
while agreeing with this principle, point- 
ed out that Jensen’s rectus muscle union 
was designed to maintain two patent 
anterior ciliary arteries, and may indeed 
sacrifice more anterior circulation than 
anticipated if the distal anterior ciliary 
arteries follow an aberrant course. Study 
of the iris circulation after injection with 
fluorescein confirms that the blood flow 
in the iris can be affected by removal of 
extraocular muscles from the globe.’ 
However, the role of the posterior ciliary 
artery remains unclear. 

We believe that at least the lateral, 
anterior ciliary artery or two other ante- 
rior ciliary arteries should be retained in 
individuals over 40 years of age. In such 
patients we do not consider it without 
risk to remove the only remaining anteri- 
or ciliary artery, even if surgery has been 
performed on the extraocular muscles 
months or years before. 

Recently, two pertinent cases have 
been brought to our attention that em- 
phasize this point. Each patient had a full 
tendon transfer of the superior and infe- 
rior rectus muscles, in one case ten years 
and in the second case more than 20 
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years after the horizontal recti had un- 
dergone a_recession-resection proce- 
dure. Both patients developed anterior 
segment ischemic changes the day after 
surgery. In one case the reaction was 
mild and in the other severe. One pa- 
tient (fortunately the one with a mild 
reaction) had the surgery done in his only 
remaining seeing eye. A similar case had 
been reported earlier by McNeer.” 

Because of our concern for the integri- 
ty of the anterior segment of those eyes 
requiring extraocular muscle transfer for 
an absent muscle, the use of a scleral 
strip to facilitate the union of opposing 
rectus muscles over the site of the miss- 
ing muscle proved to be a rational ap- 
proach. From the experience in our two 
patients, it seems that special care should 
be taken to recess the conjunctiva over 
the site of the union to avoid the occur- 
rence of a delle. 


SUMMARY 


Two patients with 90 prism diopters of 
exotropia and an absent medial rectus 
muscle each had the nasal half of the 
superior and inferior rectus muscles join- 
ed with a thin strip of preserved sclera. 
The center of the scleral strip was first 
anchored to host sclera at the usual site of 
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the medial rectus insertion. Alignment 
was improved in the primary position 
with a residual exodeviation of 25 prism 
diopters and 20 prism diopters, respec- 
tively. Each patient required secondary 
conjunctival recession because of a delle. 
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LATE RESULTS OF SUPERIOR OBLIQUE MUSCLE TENOTOMY 
IN TRUE BROWN’S SYNDROME 


JOHN S. CRAWFORD, M.D., ROBERT B. ORTON, M.D., 
AND LOUISE LaBow-DaiLy, O.C. (C) 


Toronto, Ontario, Canada 


Brown’ described the superior oblique 
muscle tendon-sheath syndrome in 1950. 
Later, he identified two types, true and 
simulated sheath syndrome.? 

In true Brown’s syndrome elevation of 
the eye is limited in adduction so that the 
eye cannot voluntarily be raised above 
the midhorizontal plane. There is little or 
no overaction of the homolateral superior 
oblique muscle, usually slight downshoot 
of the eye, widening of the palpebral 
fissure on adduction, and an unequivo- 
cally positive traction test on attempted 
elevation in adduction. As the eye is 
abducted from its depressed position in 
full adduction, elevation follows a 
straight line to near full elevation to the 
normal limits on external rotation. There 
is almost normal muscle balance in the 
temporal field; on looking upward there 
is frequent limitation of elevation of 
the affected eye. This may also be the 
case with elevation in abduction. True 
Brown’s syndrome may be typical or 
atypical.” Typically, there is no signifi- 
cant co-existing limitation of the homola- 
teral superior rectus muscle; atypically 
there is a significant limitation. 

In simulated Brown’s syndrome, the 
posterior part of the superior oblique 
muscle and tendon is thickened, or too 
firmly attached to the posterior sheath, 
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caused by inflammation extending from 
the ethmoid cells to the posterior sheath 
and tendon, from orbital floor fracture, 
or from frontal sinus surgery. 

In 1976, one of us showed that com- 
plete superior oblique muscle tenotomy 
produced the best surgical results in 28 
patients with true Brown’s syndrome.’ 
More recently, Webb Chamberlain, 
M. D. (personal communication, October 
1978) found that gradual improvement 
may continue for several years postoper- 
atively. Therefore, we studied the long- 
term results of superior oblique muscle 
tenotomy in patients who had true 
Brown’s syndrome. 


SUBJECTS AND METHODS 


We searched the records of the 28 
patients with true Brown’s syndrome 
described in 1976.* Each patient had 
undergone a tendon-weakening proce- 
dure of the affected eye. We asked those 
who had undergone serial orthoptic as- 
sessments to return for re-assessment 
during 1978-1979. For each patient, we 
analyzed the immediate results of the 
superior oblique muscle tenotomy and 
the results at re-examination. 

The orthoptic examinations consisted 
of assessment of ocular motility, head 
posture, determination of corrected visu- 
al acuity when possible (using the 
age-appropriate Snellen chart), assess- 
ment with cover and prism-cover tests at 
6 and at % meters, including up, down, 
and lateral gaze, with and without refrac- 
tive correction, assessment of the Lees 
screen, results of binocular single vision 
(that is Worth four-dot test at 6 and at 4% 
meters, synoptophore assessment, Tit- 
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mus stereotest, and Bagolini glasses), 
and of diplopia, by the red-green dissoci- 
ation method. 


RESULTS 


Twelve patients had undergone serial 
orthoptic assessments; of these, nine 
were available for re-examination in 
1978-1979, eight at the clinic and one by 
an ophthalmologist and orthoptist in 
another city. All patients had undergone 
complete superior oblique muscle tenot- 
omy between 1967 and 1976 in which 
the tendon had been cut just medial to 
the superior rectus muscle. Age at sur- 
gery had ranged from 2 to 28 years; 
seven patients were aged 7 years or less. 
The re-assessment period ranged from 
three to 12 years. One patient had had 
atypical Brown’s syndrome (Case 3); 
eight had had typical Brown’s syndrome. 


CASE REPORTS 


Case 1—A 5-year-old boy with right Brown’s 
syndrome preoperatively had a compensatory chin- 
up head posture with a visual acuity of 6/6 (20/20) in 
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both eyes (Fig. 1). In December 1974, a right 
superior oblique muscle tenotomy was performed; 
postoperatively the surgeon thought he might have 
missed the tendon. Orthoptic examination 20 days 
postoperatively showed minimal abnormal head pos- 
ture with face turn to the left, improved motility, but 
some residual limitation of elevation and downshoot 
in adduction. There was no significant superior 
oblique muscle weakness. There was fusion at 6 and 
at % meters. In 1979 the child had no abnormal 
head posture and only minimal limitation of eleva- 
tion; visual acuity was 6/5 (20/15) in both eyes, fusion 
remained unchanged, and stereoacuity was 40 
seconds of arc. He had minimally symptomatic ver- 
tical diplopia on straight upgaze and levoelevation. 
Case 2—In September 1972, right superior 
oblique muscle tenotomy was performed on a 2%- 
year-old boy with right Brown’s syndrome who had 
undergone preoperative occlusion of the left eye to 
improve vision in the amblyopic right eye. Postopera- 
tively, he had minimal abnormal head posture (head 
tilt to the left and face turn to the right), minimal 
right superior oblique muscle weakness, and slight 
limitation of elevation in adduction of the right eye. 
Two years later his visual acuity was R.E.: 6/24 
(20/80) and L.E.: 6/12 (20/40), and he had right 
esotropia of 6 prism diopters at 6 meters, 14 prism 
diopters at ¥% meter, and right suppression at 6 
meters, but fusion at “% meter. Stereoacuity was 
limited to 3,000 seconds of arc. In 1979, the patient 
had no complaints and no evidence of abnormal head 
posture; his visual acuity was R.E.: 6/18 (20/60) and 
L.E.: 6/9 (20/30). Right superior oblique muscle 
weakness and limitation of elevation, fusion, and 


— 
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Fig. 1. (Crawford, Orton, and Labow-Daily). Case 





l. Top left. Right Brown’s syndrome. Top right, 
Partial residual Brown’s syndrome three months after 
right superior oblique muscle tenotomy. Bottom left, 
Spontaneous improvement five years later. 
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stereoacuity remained unchanged; the esotropia was 
unchanged but was now associated with right hyper- 
tropia of 3 prism diopters. 

Case 3—Preoperatively a 28-year-old woman had a 
left atypical Brown’s syndrome with marked down- 
shoot of the left eye on adduction, limitation of the 
homolateral superior rectus muscle, and secondary 
hypertropia of the right eye in upgaze. Left esotropia 
had been diagnosed at age 7 years. Her visual acuity 
was 6/6 (20/20) in both eyes with no abnormal head 
posture and no diplopia. There were positions of gaze 
where the eyes were straight and other positions 
where there was a manifest deviation; fusion was 
present at 6 and at 3 meters with stereoacuity of 40 
seconds of arc. Superior oblique muscle tenotomy 
was performed in April 1976. Postoperatively, the 
vertical misalignment decreased; however, she had 
vertical diplopia. There was a left residual downdrift, 
limitation of elevation in adduction, and minimal 
limitation of the left inferior rectus and left superior 
oblique muscles; also, there was overaction of the 
right superior rectus muscle on elevation. During the 
next four months the diplopia resolved and ocular 
motility improved. Downshoot in adduction disap- 
peared and limitation of the left eye and overaction of 
the right eye in upgaze decreased. The minimal 
limitation of the left eye on depression persisted and 
there was left hyperphoria of 2 prism diopters in the 
primary position. By 18 months postoperatively, the 
patient had an abnormal head posture with chin 
depression and had moderate limitation of the left 
eye on depression, and secondary overaction of the 
right eye on depression. Fusion and stereoacuity 
were retained. At that time a posterior fixation 
suture’ without recession was performed on the 
contralateral inferior rectus muscle to relieve sympto- 
matic diplopia in downgaze. Examination one year 
later showed symptomatic diplopia only in downgaze 
greater than 15 prism diopters below the horizontal 
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plane, and restriction of the left eye in downgaze, but 
full movement in upgaze. 

Case 4—Preoperatively, an 11-year-old girl with 
right Brown’s syndrome had visual acuity of 6/5 
(20/15) in both eyes, fusion at 6 and at 3 meters, and 
stereoacuity of 60 seconds of arc (Fig. 2). Immediate- 
ly after superior oblique muscle tenotomy in Novem- 
ber 1972, she had vertical diplopia in all positions of 
gaze. Also, a basic right exotropia of 8 prism diopters, 
a right hypertropia of 8 prism diopters in primary 
position, and moderate right superior oblique muscle 
paresis with moderate overaction of the right inferior 
oblique muscle had developed. Three months later 
she had intermittent diplopia only in upgaze. The 
superior oblique muscle paresis and inferior oblique 
muscle overaction improved spontaneously (exophor- 
ia, 2 prism diopters and right hyperphoria, 1 prism 
diopter in the primary position at 6 meters). In 1979, 
she was asymptomatic except for intermittent diplo- 
pia in upgaze when tired; she had full binocular 
single vision and full ocular motility with minimal 
right inferior oblique muscle overaction. 

Case 5—A 5%-year-old boy with right Brown’s 
syndrome and visual acuity of 6/6 (20/20) in both 
eyes underwent superior oblique muscle tenotomy 
in April 1970. Nine months later he had no diplopia 
and no abnormal head posture, improved ocular 
motility with moderate right superior oblique, and 
right inferior rectus muscle paresis, slight overaction 
of right inferior oblique and right superior rectus 
muscles, and minimal secondary overaction of the 
depressors of the left eye. At 6 and at % meters he 
had exophoria of 6 prism diopters with right 
hyperphoria of 3 prism diopters. Stereopsis was 60 
seconds of arc. Two years later he continued to be 
asymptomatic but now had right hyperphoria of 14 
prism diopters at “3 meter and 12 prism diopters at 6 
meters, which broke down into right hypertropia 
with dissociation. He had mild head tilt to the left 


Fig. 2. (Crawford, Orton, and Labow-Daily). Case 
4. Top left, Right Brown’s syndrome. Top right, 
Overaction of right inferior oblique muscle one week 
after right superior oblique muscle tenotomy. Bot- 
təm left, Spontaneous improvement three months 
later. 
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and denied diplopia. Six years postoperatively his 
abnormal head posture had disappeared and he had 
exophoria of 2 prism diopters and right hyperphoria 
of 6 prism diopters at 6 and at % meters, but 
intermittent right hypertropia of 16 prism diopters in 
straight downgaze. Fusion and stereoacuity remained 
unchanged. Nine years postoperatively he was 
asymptomatic, had normal head posture, and visual 
acuity of 6/5 (20/15) in both eyes. His horizontal and 
vertical deviations and limitation of the right eye on 
depression remained unchanged. He continued to 
have fusion with stereopsis of 40 seconds of arc. 
Case 6—A 6'%-year-old boy with right Brown’s 
syndrome underwent right superior oblique muscle 
tenotomy in December 1967. Six years postopera- 
tively he had head tilt to the left and face turn to the 
right, associated with marked right superior oblique 
muscle paresis and marked secondary right inferior 
oblique muscle overaction. In primary position at 1⁄ 
meter, he had exophoria of 6 prism diopters with a 
right hypertropia of 14 prism diopters, with and 
without his abnormal head posture, and at 6 meters 
he had right hyperphoria of 3 prism diopters with and 
right hypertropia of 8 prism diopters without the 
abnormal head posture. His visual acuity was 6/5 
(20/15) in both eyes with stereopsis of 60 seconds of 
arc. Right inferior oblique muscle recession was 
recommended but his parents declined surgery. In 
1979 the patient was asymptomatic, said he had no 
diplopia, and was unaware of cosmetically poor head 
posture. His visual acuity was 6/5 (20/15) in both 
eyes. With his abnormal head posture he had an 
exophoria of 2 prism diopters and a right hyperphoria 
of 5 prism diopters at '/3 meter and right hyperphoria 
of 1 prism diopter at 6 meters. He showed marked 
right superior oblique muscle paresis and marked 
secondary right inferior oblique muscle overaction 
with an updrift of the right eye on adduction. The 
head-tilt test was positive for right superior oblique 
muscle paresis. There was fusion at 6 and at % 
meters with stereoacuity of 50 seconds of arc. The 
red-green dissociation test showed diplopia in lev- 
oelevation only. Again, the parents refused recom- 
mended surgery because he was asymptomatic. 
Case 7—A 4-year-old girl with left Brown’s syn- 
drome, had V exotropic pattern with a basic alternat- 
ing exotropia of 40 prism diopters. Visual acuity was 
R.E.: 6/9 (20/30) and L.E.: 6/12 (20/40) with left 
suppression at 6 and at ⁄ meters. Superior oblique 
muscle tenotomy was performed in February 1975. 
Four days postoperatively she had a basic alternating 
exotropia of 18 prism diopters and a left hypertropia 
of 6 prism diopters with a V exotropic pattern. Also, 
she had a mild left inferior oblique muscle overaction 
associated with mild left superior oblique muscle 
paresis. One year later, the alternating exotropia was 
25 prism diopters with left hypertropia of 6 prism 
diopters, and she continued to have superior oblique 
muscle paresis and moderate inferior oblique muscle 
overaction. Left inferior oblique muscle myectomy, 
left lateral rectus muscle recession, and left medial 
rectus muscle resection were performed. In 1979 she 
was asymptomatic and had normal head posture and 
no diplopia. Visual acuity was R.E.: 6/6 (20/20) and 
L. E.: 6/12 (20/40), with residual, cosmetically accept- 
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able basic alternating exotropia of 18 prism diopters 
and left hypertropia of 6 prism diopters in primary 
position. She still had slight left inferior oblique 
muscle overaction, secondary to the mild left superi- 
or oblique muscle paresis. 

Case 8—A 4-year-old boy with right Brown’s 
syndrome, associated with a slight V exotropic pat- 
tern, had visual acuity of 6/6 (20/20) in both eyes, 
fusion at 6 and at 4 meters, exophoria of 4 prism 
diopters, and intermittent left hypertropia of 3 prism 
diopters at 6 and at 4 meters. He also had a chin-up 
head posture. Right superior oblique muscle tenoto- 
my performed in October 1972 showed that the 
superior oblique muscle tendon was two to three 
times the normal size. Two months postoperatively 
he had minimal head tilt to the left and face turn to 
the right with moderate right superior oblique 
muscle paresis and moderate secondary right inferior 
oblique muscle overaction. There was a basic right 
exotropia of 14 prism diopters and right hypertropia 
of 10 prism diopters, with right suppression at 6 and 
at “3 meters with and without abnormal head pos- 
ture. Right inferior oblique muscle recession was 
performed in February 1973. The abnormal head 
posture and inferior oblique muscle overaction de- 
creased and binocular single vision returned. One 
year later his status was unchanged; in 1979, his 
visual acuity was 6/5 (20/15) in both eyes and he had 
no complaints except minimal vertical diplopia, 
especially when attempting to play hockey. Also he 
had retained his abnormal head posture. He had 
exophoria of 2 prism diopters and intermittent right 
hypertropia of 2 prism diopters at 6 and at 4 meters 
with and without the abnormal head posture. The 
head tilt test was positive for right superior oblique 
muscle paresis and he had moderate updrift of the 
right eye on adduction with moderate residual right 
inferior oblique muscle overaction, and fusion was 
present at 6 and at 4 meters with stereoacuity of 40 
seconds of arc. Vertical diplopia was evident in seven 
directions of gaze (except primary position and 
dextroelevation). 

Case 9—A 2-year-old girl with right Brown’s 
syndrome underwent superior oblique muscle tenot- 
omy in February 1971. At the first postoperative 
assessment in December 1974 she had normal head 
posture, no diplopia, and full ocular motility with 
excellent binocular single vision. Her visual acuity 
was 6/7.5 (20/25) in both eyes. Four years later she 
had fusion at 6 and at 3 meters, stereoacuity of 40 
seconds of arc, and visual acuity of 6/5 (20/15) in both 
eyes. Otherwise, her status was unchanged. 


DISCUSSION 


The seven patients who had had excel- 
lent binocular single vision preopera- 
tively maintained this during follow-up. 
The remaining patients (Cases 2 and 7) 
had significant horizontal deviation in 
primary position, preoperatively and 
postoperatively. 

Shortly after 


complete superior 
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oblique muscle tenotomy, three patients 
had partial residual Brown’s syndrome 
(improved ocular motility with residual 
limitation of elevation of the affected eye 
in adduction, associated with minimal or 
no paresis of the tenotomized superior 
oblique muscle) (Group 1); five patients 
had significant superior oblique muscle 
weakness (Group 2). The patient in Case 
9 was not examined immediately postop- 
¢ratively. 

In patients in Group 1 (Cases 1-3), 
improvement of ocular motility was im- 
mediate, but there was residual limita- 
tion of elevation of the affected eye on 
adduction, with secondary overaction of 
the contralateral superior rectus muscle. 
In two patients (Cases 2 and 3), there was 
minimal weakness of the tenotomized 
superior oblique muscle also; in the 
other patient (Case 1) superior oblique 
muscle paresis had not been evident and 
motility improved during the five-year 
follow-up period. These results were not 
caused by inferior oblique muscle weak- 
ness: electromyographic recordings of 
the inferior oblique muscle in patients 
with Brown’s syndrome are normal.”® 
As the most common technical failure at 
surgery is missing the superior oblique 
muscle tendon,*’ the partial improve- 
ment in these patients may have resulted 
from inadvertent partial tenotomy. Al- 
ternatively, these patients may have 
undergone complete subtenon teno- 
tomy that left the intermuscular sep- 
tum intact, and therefore permitted the 
cut ends of the tendon to remain almost 
in apposition.” 

The patient in Case 3, the only adult 
and the only patient with atypical 
Brown's syndrome, immediately postop- 
eratively had partial residual Brown’s 
syndrome with gradual improvement of 
ocular motility in upgaze over several 
months, but also showed increasing limi- 
tation of depression of the involved eye. 
This outcome is difficult to explain as a 
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result of mechanical restriction secon- 
dary to the surgery. 

All five patients in Group 2 (Cases 4-8) 
had superior oblique muscle paresis and 
secondary overaction of the homolateral 
inferior oblique muscle within a few 
weeks postoperatively; two improved 
spontaneously. In one case (Case 4) the 
paresis improved and the overaction 
decreased spontaneously within a few 
months. In Case 5, vertical deviation in 
primary position gradually increased and 
the paresis and overaction were moder- 
ate in the initial three years postopera- 
tively; the condition gradually improved 
during the next three years and has been 
stable for the past three years. In Case 7 
absence of binocular single vision may 
have presented an obstacle to the sponta- 
neous improvement of the mild superior 
oblique muscle paresis and inferior 
oblique muscle overaction that occurred 
in patients with excellent binocular sin- 
gle vision. Marked paresis and overac- 
tion developed in Cases 6 and 8. Signifi- 
cant residual overaction remained at 
follow-up in 1978-1979 despite inferior 
oblique muscle recession in Case 8. 
Apparently, patients who have minimal 
or moderate superior oblique muscle 
paresis and minimal or moderate secon- 
dary overaction of the homolateral inferi- 
or oblique muscle and who have excel- 


lent binocular single vision improve, 


spontaneously within several years. 
Group 3 comprised patients with marked 
superior oblique muscle paresis and infe- 
rior oblique muscle overaction who did 
not improve spontaneously; even after 
weakening of the homolateral inferior 
oblique muscle, some residual over- 
action may result. 

Berke? showed that the amount of 
weakening of the superior oblique mus- 
cle could be varied by cutting or remov- 
ing part of the tendon but leaving its 
sheath intact. Complete paralysis oc- 
curred if a portion of the tendon close to 
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the pulley and its sheath were excised. 
Parks® has shown that dissecting the 
anterior and posterior borders of the 
tendon from the intermuscular septum 
along its entire subtenon course, fol- 
lowed by tenotomy along the medial 
border of the superior rectus muscle, 
produces a high incidence of superior 
oblique muscle palsy. Possibly, in our 
patients, the superior oblique muscle 
paresis resulted from complete tenoto- 
my, with cutting of the entire sheath or 
dissection of the adjacent intermuscular 
septum. 

We conclude that if marked superior 
oblique muscle weakness and homolater- 
al inferior oblique muscle overaction 
develop, surgery should be performed 
on the latter muscle; if superior oblique 
weakness is mild or moderate and binoc- 
ular single vision is excellent, the condi- 
tion improves spontaneously. 

The patient in Case 9, whose first 
reexamination was three years after sur- 
gery, showed a normal head posture, no 
diplopia, and full ocular motility with 
excellent binocular single vision. We do 
not know whether she would have been 
in Group 1 or Group 2 if she had been 
examined immediately postoperatively. 


SUMMARY 


We re-assessed nine patients (aged 2 to 
28 years) in whom true Brown’s syn- 
drome had been diagnosed and superior 
oblique muscle tenotomy performed. 
The postoperative period ranged from 
three to 12 years. The final results were 
divided into three groups: (1) Patients 
with partial residual Brown’s syndrome 
postoperatively who gradually improved 
spontaneously over several years, with 
one exception. (2) Patients who had 
minimal or moderate superior oblique 
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muscle paresis, secondary overaction of 
the homolateral inferior oblique muscle, 
and excellent binocular single vision 
postoperatively who improved spontane- 
ously. In Groups 1 and 2, the study 
showed that the long-term results are 
better than those immediately after sur- 
gery, and the surgeon should not be too 
hasty in reoperating. (3) Patients with 
marked superior oblique muscle paresis 
and secondary homolateral inferior 
oblique muscle overaction postopera- 
tively did not improve spontaneously and 
required a weakening procedure on the 
homolateral inferior oblique muscle. 
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AN INTEGRATED APPROACH TO VITRECTOMY INSTRUMENTATION 


WALTER H. STERN, M.D. 
San Francisco, California 


Since the introduction of pars plana 
vitrectomy surgery by Machemer and 
associates,’ many vitreous suction cutters 
have been developed, powered both 
electrically’® and pneumatically.” Addi- 
tionally, the following ancillary tech- 
niques in vitrectomy have been devel- 
oped and have required additional in- 
strumentation: lens fragmentation,*” si- 
multaneous fluid-gas exchange,!! evacua- 
tion of preretinal blood,” internal drain- 
age of subretinal fluid,” fluid infusion via 
a handheld needle, pars plana or corneal 
cannula,® backflush maneuvers for clear- 
ing instrumentation, unipolar” or bipolar 
endodiathermy, © and fiberoptic endoillu- 
mination. ê Klötit introduced a manifold 
instrument tray for use with his vitreous 
stripper. 

I devised an instrument tray that 
allows a uniform approach to providing 
infusion, suction, electrical or pneumatic 
power for a variety of vitrectomy systems 
and auxiliary equipment used in both 
anterior and posterior vitrectomy sur- 
gery. Additionally, I describe a uniform 
approach to the organization of the ope- 
rating room and operating table for vit- 
rectomy surgery. 


MATERIAL AND METHODS 


The main features of the integrating 
manifold instrument tray* that I have 


*Manufactured by Precision Medical Instruments, 
250 Bay View Ave., Belvedere, CA 94920. 
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designed are shown in Figures 1 and 2. 
The instrument tray is placed on a Mayo 
stand over the patient’s chest. A set of 
four pinch valves on either side of the 
tray can be selected for supplying suction 
instruments and the remaining four 
pinch valves for supplying the infusion 
instruments. Each instrument is con- 
nected to the appropriate pinch valve 
with medical grade silicone tubing of 
uniform diameter and length. Instru- 
ments that are already supplied with 
differing diameters and types of suction 
tubing are connected to the silicone 
tubing used on this tray with a tapered 
Luer connector and a female Luer fitting, 
which is supplied with the silicone tub- 
ing set (Fig. 3). Those instruments sup- 
plied with female endings are connected 
with double-ended male connectors 
(Fig. 4) and those instruments supplied 
with male endings are connected directly 
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Fig. 1 (Stern). A diagrammatic representation of 
the vitrectomy instrument integrating tray displaying 
the pinch valves connected to the infusion fluid and 
the automatic suction console. Individual instru- 
ments are connected to the pinch valves with medical 
grade silicone tubing (a,b). Electrical power lines, 
fiberoptic lines, and diathermy lines are guided 
through central gates on the tray. 
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Fig. 2 (Stern). The integrating tray with a variety 
of vitrectomy instruments placed in the silicone 
moldings is seated on a Mayo stand over the patient’s 
chest. 


to the female ending on the standardized 
silicone tubing. 

Suction is supplied to the set of four 
valves either by a syringe in those sys- 
tems using manual suction or by a slight 
modification of the suction tubing in 
those systems using automatic suction. 
Although modified twin bore suction 
tubing that is used for the Ocutome 
system is shown, similar modifications of 
the suction tubing can be used for other 
automatic suction vitrectomy systems. 

The electrical lines used to supply 
power to a variety of suction cutters and 
lens fragmentors are guided through 
central gates on the instrument tray and 
connected to the various power consoles 
(Fig. 2). Infusion instruments are similar- 
ly connected to the set of four pinch 
valves using uniform diameter medical 
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Fig. 4 (Stern). A diagrammatic representation of 
the method by which instruments with female Luer 
fittings (a) are connected to the silicone tubing via a 
double-ended male connector (c). 
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large bore tubing female luer 


/ 
tapered luer small bore tubing 
(b) (d) 


Fig. 3 (Stern). A diagrammatic representation of 
the method by which large bore tubing (a) is connect- 
ed via a tapered Luer fitting (b) to the small bore 
silicone tubing (d) supplied with a female Luer fitting 
(c). 


grade silicone tubing supplied with the 
appropriate Luer fittings. A single infu- 
sion fluid bottle is needed to supply all of 
the infusion instruments. If a full func- 
tion probe is desired in which suction 
and infusion are simultaneously supplied 
to the probe, the suction line to the 
probe is connected to the suction valve 
and the infusion line is connected to the 
infusion valve. 

Suction and infusion to all instruments 
are controlled uniformly with pinch 
valves to compress the silicone tubing. If 
automatic suction is used, all of the 
suction instruments are connected to a 
single suction line, thus placing all suc- 
tion instruments under foot switch con- 
trol. 

Diathermy and fiberoptic light cords 
are guided through central gates onto the 
operating field (Fig. 2). Instruments of 
various sizes are held in place in silicone 
moldings. Inserts are provided to accom- 
modate smaller diameter instruments 
(Fig. 5). The silicone moldings provide 
friction, which holds the instruments 
firmly in place. 

Backflushing of the suction instrument 
is done by closing the one-way stopcock 
to the suction syringe or automatic suc- 
tion console and opening the appropriate 
manifold pinch valve connecting the 
backflush syringe and instrument to be 
cleared. 

Fluid-gas exchange is performed in a 
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Fig. 5 (Stern). A diagrammatic representation of 
the silicone molding with silicone inserts used for 
holding instruments of various sizes. 


similar manner by closing the one-way 
stopcock connected to the fluid infusion 
bottle and opening the pinch valves 
connecting the air- or gas-filled syringe 
with the infusing cannula or needle. 


DISCUSSION 


Many of the problems of arranging the 
equipment and the operating room can 
be managed when using the integrating 
manifold instrument tray. The nonsterile 
side of the operating table is designated 
as a side on which the various instrument 
consoles are placed (Fig. 1). The set of 
valves closest to the consoles is designat- 
ed as the side on which the suction cutter 
and lens fragmenting instruments are 
placed to facilitate the placement of the 
various suction and electrical power 
cords (Fig. 1). The instrument tray is 
completely modular so that all instru- 
ments can be connected either to the 
right- or left-hand side of the tray, thus 
permitting the surgeon to choose the 
side of the operating room table on which 

ehe wishes to place his instrument con- 
soles. Additionally, the instrument con- 
soles can be placed over the operating 
table behind the manifold instrument 
tray.” 

Before beginning surgery, each instru- 
ment to be used can be systematically 
connected to the appropriate infusion or 
suction manifold valve and the instru- 
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ment can be tested. The systematic 
manner in which the vitrectomy instru- 
ments are organized enhances the versa- 
tility of the surgeon using different in- 
struments sequentially. 

Other vitrectomy systems that may be 
used in an operating room by different 
surgeons can be set up in a similar 
fashion. The standardized pinch valves 
are easy to operate and select, thus 
decreasing the need for a skilled assistant 
and enhancing the surgeon’s control over 
the operative procedure. 


SUMMARY 


I devised a vitrectomy instrument 
integrating tray for a variety of vitrec- 
tomy systems. The tray controls the 
infusion and suction instrumentation 
through pinch valves, provides pathways 
for fiberoptic, diathermy and electrical 
cords, and provides silicone moldings for 
holding the various instruments used in 
vitrectomy surgery. 
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Fifty years ago this month in The Journal 


The long known causes of chronic iritis, syphilis, rheumatism, 
gout, and tuberculosis, generally begin with an acute attack. The 
same is true of the focal infections, now recognized as causes of 
many disturbances formerly classed as “rheumatic.” These must 
not be ignored in connection with any acute attack; and there are 
other causes that are less common, but just as important to 
remember. An iritis which is at first acute may be brought on by 
chronic constipation with absorption of intestinal toxins, by 
diabetes, or by arthritis deformans. Infective jaundice due to a 
spirochete is often marked by uveitis. Ophthalmic herpes zoster 
may cause it. The acute contagious fevers may be followed by it. 
The search for the real cause of an acute iritis often needs to be long 
and difficult. But it is worth making, both to cure the attack and to 
prevent its sequels and recurrence. The first scientific meeting of 
the Association for Research in Ophthalmology, tọ be held at 
Detroit, June 24th, is to be devoted to the etiology of acute iritis. 
The more we learn of the etiology the more thorough can be our 
search for the diagnosis of iritis. 


Edward Jackson, The Diagnosis of Acute Iritis 
Am. J. Ophthalmol. 13:538, 1930 


CILIORETINAL CIRCULATION AND BRANCH ARTERIAL OCCLUSION 
ASSOCIATED WITH PRERETINAL ARTERIAL LOOPS 


SURESH R. LIMAYE, M.D., Rosa A. TANG, M.D., 
AND A. RAYMOND PILKERTON, M.D. 
Washington, D.C. 


Since the initial description of the 
preretinal arterial loop by Liebreich in 
1871,’ only four cases associated with 
branch retinal arterial occlusion have 
been reported.” Three of these occlu- 
sions have occurred in patients aged 19 
to 22 years. Brown and associates’ de- 
scribed the fluorescein angiographic ap- 
pearance of a case of unilateral branch 
artery occlusion in a patient with bilater- 
al preretinal arterial loops. This was the 
first report in which the primary arterial 
blood supply in each eye was cilioretinal 
in origin. 

We report three additional cases of 
occlusion of a preretinal arterial loop 
with branch retinal arterial occlusion in 
which a similar cilioretinal circulation is 
shown. This confirms the observation 
made previously that eyes with such 
loops also may have abnormal vessels 
supplying both retina and choroid. 
Whether presence of such cilioretinal 
arterial supply predisposes to the occlu- 
sion of the preretinal arterial loop is 
uncertain. 


e From the Center for Sight, Department of Oph- 
thalmology, Georgetown University Medical Center, 
Washington, D.C. This study was supported in part 
by an unrestricted research grant from Research to 
Prevent Blindness, Inc. This paper was presented in 
part at the Retina Society, Twelfth Scientific Meet- 
ing, Sept. 8, 1979, Sea Island, Georgia (Dr. Pilker- 
ton). 

Reprint requests to Suresh R. Limaye, M.D., 
Department of Ophthalmology, Georgetown Univer- 
sity Medical Center, 3800 Reservoir Road, N.W., 
Washington, D.C. 20007. 


CASE REPORTS 


Case 1—A 26-year-old woman was seen in 
September 1977. Twenty-four hours before this visit 
she had a sudden and complete loss of the upper half 
of the left visual field without premonitory symp- 
toms. She had been taking birth control medication 
for four years before this episode. Medical and family 
history were noncontributory. After hospital admis- 
sien, results of examination and laboratory tests 
were normal, including hemoglobin electrophoresis. 
Visual acuity was R.E.: 6/6+2 (20/20+2) and L.E.: 
6/4.5 (20/15). The right fundus was normal; the left 
fundus showed a vascular loop passing forward from 
the optic disk partially covered by glial tissue. The 
aseending and descending portions of the loop ap- 
peared to be formed by the inferior branch of the 
central retinal artery before it supplied the inferior 
temporal retina. The descending portion was mark- 
edly narrowed, and diffuse retinal edema was present 
(Fig. 1). Segmentation of the blood column was 
present along the inferior temporal arteriole with 
gentle globe pressure. Goldmann perimeter field 





Fig. 1 (Limaye, Tang, and Pilkerton). Case 1. 
Preretinal arterial loop with associated nerve fiber 
layer edema. 
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testing showed an absolute superior altitudinal de- 
fect. Ophthalmodynamometry did not show signifi- 
cant side to side difference in ophthalmic artery 
pressures. 

In the fluorescein angiogram at 9.4 seconds, the 
superior trunk appeared to be a cilioretinal artery 
irrigating most of the choroid and the retina except 
that area supplied by the inferior temporal arteriole. 
At this stage the lower half of the disk was well 
perfused. The upper half remained nonperfused 
(Fig. 2, top left). 

A delay of 2.0 seconds was required for the dye to 
pass from the preloop portion of the inferior temporal 
arteriole to the postloop portion of the arteriole. At 
13.9 seconds, inferior to the figure 8 loop, a kinking 
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Fig. 2 (Limaye, Tang, and Pilkerton). Case 1. Top 
left, Cilioretinal artery (open arrow) and delayed 
filling of superior portion of the disk (solid arrow). 
Top right, Kinking of the arteriole distal to the figure 
8 loop with delayed perfusion of the inferior retina. 
Bottom left, Presence of a laminar flow in the inferior 
temporal arteriole in the late venous phase. 


of the ateriole was visible along with a marked delay 
in filling of the branches of inferior retinal arteriole 
(Fig. 2, top right). Laminar flow in the inferior 
temporal arteriole was seen in the late venous phase 
at 46.4 seconds (Fig. 2, bottom left). The superior 
temporal retinal arteriole appeared essentially as 
a ciliary vessel; the lower temporal vessel arteri- 
ole forming the loop was a retinal arteriole. The 
anastomosis of these two vessels forms a cilioretinal 
anomaly. | 

Fluorescein angiography was repeated three 
weeks later. At this time the spiral loop was com- 
pletely obstructed, the loop was reduced in caliber, 
and appeared stretched along its axis with some 
surrounding glial tissue. Some extravasation of the 





Fig. 3 (Limaye, Tang, and Pilkerton). Case 1. 
Three weeks later the loop is completely obstructed 
with vessel wall leakage. 


dye from the vessels inferior to the macula was 
observed (Fig. 3). Fluorescein angiography of the 
right eye was unremarkable. 

Case 2—A 14-year-old girl was seen in January 
1979 because of sudden loss of the lower half of the 
right visual field of several hours’ duration. Medical 
and family history were unremarkable. Results of 
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physical examination and laboratory tests’ including 
hemoglobin electrophoresis were normal. 

Visual acuity was R.E.: 6/7.5 (20/25) and L.E.: 
6/6-2(20/20-2). The only abnormality noted was a 
spiral preretinal arterial loop passing forward from 
the disk and moving freely in the vitreous of the right 
eye. An area of retinal edema and nerve fiber layer 
infarcts was noted along the course of the superior 
retinal arteriole (Fig.4, left). A photograph obtained 
six months before this occlusive episode showed an 
asymptomatic preretinal loop for comparison (Fig. 4, 
right). Goldmann perimeter field testing showed an 
absolute inferior temporal defect. 

Fluorescein angiography at 8.3 seconds showed 
two prominent temporal and inferior cilioretinal 
arterioles (Fig. 5, top left). At 12.8 seconds, the dye 
was seen in the afferent portion of the loop. The 
efferent portion of the loop and its continuation of the 
superior temporal arteriole remained unfilled. Distal 
to the obstruction, two branches of the superior 
temporal arteriole were being fed by prominent 
compensatory radial peripapillary capillaries (Fig. 5, 
top right). There seemed to be communication 
between the superior temporal veins and the superi- 
or temporal arteriole distal to the obstruction. At 
431.5 seconds, a granular filling defect was seen in 
the efferent portion of the loop (Fig. 5, bottom left). 
On repeat fluorescein angiography three months 
later, the loop still appeared to be incompletely 
blocked. 

Case 3—In February 1979 a 60-year-old man had 
acute loss of his left inferior visual field of five days’ 
duration. He had essential hypertension of three 
years duration, well-controlled with 250 mg of alpha 
methyl levadopa twice daily. Medical and family 





Fig. 4 (Limaye, Tang, and Pilkerton). Case 2. Left, Preretinal loop with associated nerve fiber layer edema. 
Right, Preretinal loop before the occlusion. 
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history were noncontributory. Results of laboratory 
tests including hemoglobin electrophoresis were 
normal. 

Visual acuity was R.E.: 6/6-1(20/20-1) and L.E.: 
6/7.5-1(20/25-1). Results of the rest of the examina- 
tion were normal, except for retinal edema along the 
course of the left superior temporal arteriole extend- 
ing down to, but not including, the macular area. The 
arteriolar loop was connected to the upper temporal 
arteriole and extended into the vitreous. Goldmann 
perimeter testing showed absolute inferonasal defect. 
Ophthalmodynamometry showed no significant side 
differences in the ophthalmic artery pressures. 

Fluorescein angiography showed an inferior and 
nasal cilioretinal circulation with delayed and incom- 
plete filling of the loop and superior temporal 
arteriole (Fig. 6). Repeat angiography one month 


Fig. 5 (Limaye, Tang, and Pilkerton). Case 2. Top 
left, Presence of cilioretinal arteries. Top right, 
Compensatory radial peripapillary capillaries (top 
arrow) and delayed filling distal to the loop (bottom 
arrow). Bottom left, A granular filling defect in the 
loop. 


later showed an attenuated and poorly filled loop 
(Fig. 7). Angiography of the right eye was normal. 


DISCUSSION 


The preretinal arterial loop is a con- 
genital anomaly that originates from a 
main branch of the central retinal artery 
on the optic disk. Embryologically these 
loops are derived at about the 100-mm 
stage from within the area of Berg- 
meister’s papilla and have no connection 
with the hyaloid artery.‘ The loops may 
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Fig. 6 (Limaye, Tang, and Pilkerton). Case 3. 
Poorly filled preretinal loop (solid arrow) with poor 
perfusion of the superior retina, cilioretinal artery 
(open arrow). 


be single or take more spiral turns. They 
may enter and exit at the disk and 
continue into the retina as a branch 
arteriole.* Additionally there seem to be 
two types of preretinal loops, one con- 





Fig. 8 (Limaye, Tang, and Pilkerton). A preretinal 
loop without significant cilioretinal arteries. 
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Fig. 7 (Limaye, Tang, and Pilkerton). Case 3. 
Attenuation ofthe loop (solid arrow) and compensatory 
radial peripapillary capillaries (open arrow). 


nected to retinal circulation (Fig. 8) and 
another connected to cilioretinal circula- 
tion. Our three patients belong to the 
latter group. The cause of occlusion is 
thought to be kinking or twisting of the 
loops, but the precise mechanism is 
unclear.* 

The extensive cilioretinal circulation 
seen in these three cases is similar to that 
noted in the case of Brown and associ- 
ates.” The association of such extensive 
cilioretinal circulation in five eyes of four, 
patients thus far described with fluores- 
cein angiography suggests that preretinal 
loops may be a part of cilioretinal vascu- 
lar anomaly. 


SUMMARY 


Three patients had occlusion of preret- 
inal loops and associated branch arterial 
occlusion. On fluorescein angiography all 
three eyes showed extensive cilioretinal 
circulation and that the occluded prereti- 
nal loops were part of the cilioretinal 
vascular anomaly. This supports the hy- 
pothesis that one form of preretinal 
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arterial loop is associated with a malfor- 
mation of the cilioretinal circulation. 
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THROMBOTIC THROMBOCYTOPENIC PURPURA WITH OPTIC DISK 
NEOVASCULARIZATION, VITREOUS HEMORRHAGE, 
RETINAL DETACHMENT, AND OPTIC ATROPHY 


DONALD R. LEWELLEN, JR., B.S., AND LAWRENCE J. SINGERMAN, M.D. 
Cleveland, Ohio 


. Thrombotic thrombocytopenic purpu- 
ra is a rare disorder first described by 
Moschcowitz! in 1925. Since then several 
hundred cases have been described in 
published reports. Among the many 
complications associated with this dis- 
ease, ocular manifestations are relatively 
common. However, to the best of our 
knowledge, this is the first published 
report of a patient with neovasculariza- 
tion of the disk and optic atrophy com- 
plicating thrombotic thrombocytopenic 


purpura. 
CASE REPORT 


A 33-year-old woman was admitted elsewhere on 
April 30, 1978, because of abdominal pain and rectal 
bleeding. Before admission, she had been bleeding 
rectally for five days and had been nauseated and 
vomiting for four days. She reported she had been 
consuming large quantities of alcohol daily for more 
than two years. During that period her nutritional 
status had become impaired. On admission she had 
not eaten well for more than two weeks. Her only 
reported medication was an oral contraceptive. 

On admission her vital signs were as follows: 
temperature, 37.5°C; pulse, 128/min, and blood 
pressure, 114/80 mm Hg. White blood cell count was 
11,300/mm*, with 84% neutrophils, 11% lympho- 
cytes, 3% bands, 2% monocytes, and hemoglobin of 
14.5 g/100 ml. Red blood cell indices were within 
normal limits and the platelet count was normal. 
Urinalysis showed pink urine with 3+ (300 mg/dl), 
protein, specific gravity of 1.025 and pH 5.5 with 
many coarse and fine granular casts. No white blood 

ecells nor crystals were seen. Urobilinogen was in- 
creased at 4.0 mg/24 hr. Three days later, blood 
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urea nitrogen was 59 mg/100 ml; total bilirubin was 
2.5 mg/100 ml with 0.9 mg direct (conjugated). Lactic 
dehydrogenase was 2,800 IU/L with serum glutamic 
oxaloacetic transaminase also increased at 450 IU/L. 
Alkaline phosphatase level was 115 IU/L. An X-ray of 
her abdomen was read as negative at that time. 

The patient continued to pass bright red blood 
rectally, was given nothing by mouth, and was 
administered intravenous fluids. Her gait deteriorat- 
ed. She was mentally confused and her speech was 
slurred. Her condition developed into what was 
diagnosed as a convulsive disorder, grand mal type, 
attributable to withdrawal of alcohol. These symp- 
toms were treated successfully with phenytoin sodi- 
um, phenobarbital, and diazepam. On May 2, 1978, 
she was given hyperalimentation to supplement her 
low food retention that resulted from constant eme- 
sis. 

Physical findings at that time were unremarkable. 
No hepatosplenomegaly was noted. A peripheral 
blood smear showed a large number of polychromato- 
phils with an occasional nucleated red blood cell. 
Many fragmented erythrocytes were seen with a 
number of spherocytes present. Platelets were mark- 
edly reduced to about 25,000/mm', most of them 
large. Her bone marrow was hyperplastic with 
adequate to increased megakaryocytes. Vacuoles 
were present in the cytoplasm and nuclei of cells in 
both red and myeloid series. Prothrombin time and 
partial thromboplastin times were within normal 
limits. Fibrinogen split products were measured 
at 80 g/100 ml with fibrinogen reaching a peak of 
600 mg/100 ml one week later. The clinical diagnosis 
was thrombotic thrombocytopenic purpura. i 

She was transferred to the intensive care unit 
where she was tremulous with mumbling speech, 
grossly confused, and disoriented. All bowel move- 
ments were bloody with a fair amount of mucus. She 
had renal failure and became anuric. On May 4, 
1978, she had blood urea nitrogen of 88 mg/100 ml 
with a creatinine of 8.2 mg/100 ml and normal 
electrolytes. Multiple hemodialyses during the next 
two months slightly improved her central nervous 
system irritability. Renal biopsy results were consis- 
tent with a diagnosis of renal cortical necrosis 
secondary to thrombotic thrombocytopenic purpura. 
Sections of the renal biopsy showed no staining with 
fluorescent anti-immunoglobuin antibodies nor with 
anti-C; antibodies. 

Splenectomy was performed on May 4, 1978, 
witħout complications. Pathologic examination 
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showed passive congestion with hyperemia. After 
splenectomy the patient regained her orienta- 
tion. Platelet count began to rise from a nadir of 
5,000/mm? after splenectomy. She was given predni- 
sone for her thrombotic thrombocytopenic purpura 
and subsequently developed a respiratory infection 
requiring volume respirator intubation. This infec- 
tion was successfully treated. 

The patient then seemed stable on a regimen of 
prednisone, aspirin, and dipyridamole. However, 
the hematocrit continued to decrease despite multi- 
ple transfusions and reached a low of 19% with a 
hemoglobin of 5.2 g/100 ml on July 31, 1978. Also, 
arterial blood gas values showed a PO, of between 35 
and 60 mm Hg while breathing up to 45% oxygen 
between May 24, and July 15, 1978, during which 
time she was semicomatose. 

Decreased vision was first noted by the patient 
upon awakening from her semicomatose state. Subse- 
quent decreased vision was reported to have taken 
place during the remainder of her hospitalization. 

She was transferred to another hospital for chronic 
dialysis on Aug. 5, 1978. Within two weeks urine 
output began to increase, allowing discontinuation of 
hemodialysis after 103 days. By then, bilateral 
atrophic changes were easily observed in the optic 
disks. Hazy peripheral vision was all that remained 
two months later. 

During the middle of November 1978, the patient 
had an intense itching of her right eye, which she 
rubbed vigorously. Subsequently, a vitreous hemorr- 
age occurred in that eye. A computed axial tomogra- 
phy scan performed in early December 1978 to 
detect a relapse of her disease showed no abnormali- 
ties. 

On Jan. 4, 1979, extensive hemorrhage caused a 
sudden decrease in vision in her left eye. At that 
time hemoglobin was 12.4 g/100 ml, hematocrit was 
38.3 g/100 ml, white blood cell count was 7,400/mm*, 
and platelet count was normal. 

On Jan. 6, 1979 the patient was referred to us with 
a diagnosis of vitreous hemorrhage and optic atro- 
phy. At the time of her first visit, visual acuity was 
R.E.: 1/80 (5/400) and L.E.: counting fingers at one 
foot. Applanation pressure was R.E.: 18 mm Hg and 
L.E.: 16 mm Hg. Pupils were normal with no 
definite pupillary defects identified. Blood pressure 
was 120/80 mm Hg. No carotid bruits were heard. 
Ophthalmoscopic examination of the right eye 
showed fibrovascular proliferation along the superior 
temporal arcade. Definite optic atrophy was present 
on the right side with pallor of the disk. There was 
extensive vitreous hemorrhage that was settled main- 
ly in the inferior vitreous. Through the hemorrhage 
some attenuation of the retinal arterioles was visible. 
However, no severe narrowing or copper wire 
changes were observed. No abnormal arteriovenous 
crossing changes were seen. No collateral vessels 
were seen in the visible portions of the fundus. 

The left eye showed neovascularization of and 
around the disk in several locations. The appearance 
of the disk was that of optic atrophy, but this was 
more poorly defined than in the right eye. Vitreous 
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hemorrhage in the left eye was considerable and 
hindered examination of the vessels. A fluorescein 
angiogram was performed (Fig. 1). 

The patient was admitted here on Jan. 29, 1979. 
She underwent peripheral retinal scatter treatment 
to the right eye with 500-p spot-sized argon laser 
lesions wherever the view of the fundus was suffi- 
ciently clear (outside the macula). Treatments were 
added as clearing of the hemorrhage allowed on a 
regimen of elevation, closed eyes, and limited activi- 
ty. Each photocoagulation session consisted of more 
than 500 applications of 500 p in diameter, each with 
a duration of 0.1 to 0.2 seconds. Intensity varied up 
to 1,200 mW. More than 2,000 lesions were placed. 
The patient tolerated each of these procedures well. 

By March 1979, significant clearing of the vitreous 
hemorrhage in the right eye was noted, with some 
improvement in vision. No new hemorrhage had 
occurred. However, when she was seen July 21, 
1979, a detachment of the retina in the fellow eye was 
seen through the clearing vitreous hemorrhage and 
was confirmed by ultrasound (Fig. 2). She was 
re-admitted here July 23, 1979, for surgical repair. 

On July 24, 1979, the patient underwent pars plana 
vitrectomy with meridional silicone sponge exoplant 
and a 360-degree encircling band. A three-incision 
technique with sutured infusion cannula was used. 
All vitreous blood was removed with the exception of 
a small peripheral rim of blood. The fibrovascular 
proliferations from the disk noted at surgery to insert 
on the detached inferior retina were cut. Indirect 
ophthalmoscopy with 360 degrees of scleral depres- 





Fig. 1 (Lewellen and Singerman). Fluorescein 
angiogram with vitreous hemorrhage partially ob- 
scuring extensive neovascularization of the disk in a 
patient with thrombotic thrombocytopenic purpura 
when first seen by us. 





Fig. 2 (Le 


Lewellen and Singerman). B-scan of left 
eye. The probe was oriented vertically and allowed 
visualization of a retinal detachment extending nasal- 
ly and temporally from the inferior margin of the 
disk. Similar views of the superior fundus showed no 
detachment. 


sion reconfirmed the inferior retinal detachment 
previously partially noted at clinical examination. 
Additionally, a retinal break was noted at the 1:30 
oclock position between the ora serrata and the 
equator. No other breaks were seen. A small gutter of 
shallow retinal detachment extended peripherally 
from the 1:30 o'clock break to the inferior detach- 
ment. 

The combined vitrectomy and scleral buckling 
approach allowed the identification of the superior 
retinal break that would not have been anticipated 
from the observable configuration of the retinal 
detachment. If we had buckled the inferior 180 
degrees blindly, the procedure would have failed to 
re-attach the retina. 

The patient tolerated the procedure well. Her 
retina was completely flat by the first postoperative 
day and has remained attached, with clear media 
(Figs. 3 and 4). 


DISCUSSION 


The first case of thrombotic thrombo- 
cytopenic purpura was described in 1925 
when Moschcowitz! reported an unusual 
clinical constellation associated with hya- 
line thrombi in the arterioles and capil- 
laries of a young girl. This disease is 
a distinct clinical entity, characterized 
by the following five clinical signs: (1) 
thrombocytopenia; (2) microangiopathic 
hemolytic anemia; (3) fluctuating signs of 
neurologic dysfunction; (4) renal failure: 
and (5) fever.. The pathologic findings of 
this disorder typically include the pres- 
ence of platelet-fibrin thrombi in small 
arteries and arterioles of tissues through- 
out the body. 
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Fig. 3 (Lewellen and Singerman). A wide-angle 
shins wreck of this patient’s left eye after vitrectomy. 


Ocular involvement in this disease was 
reviewed by Percival? in 1970. The 
ocular findings included the following: 
exudative retinal detachment; choroidal 
hemorrhage; homonomous hemianopia; 
diplopia; anisocoria; papilledema; and 
retinal hemorrhage. Percival? described 
47 patients with retinal hemorrhages, of 





or 


Fig. 4 (Lewellen and Singerman). Fluorescein 
angiogram of this patient's left eye after vitrectomy. 
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which 30 cases were attributed to either 
thrombocytopenia or retinal microangi- 
opathy. There have been a few reports of 
retinal hemorrhages in patients with 
thrombotic thrombocytopenic purpura 
related to retinal veins. In 1966, Moor- 
head* suggested that such hemorrhages 
could be caused by thrombi in these 
vessels. A few years earlier, thrombosis 
of retinal vessels had been documented 
in a patient with this disease in the 
presence of verrucal vegetations of heart 
valves. Such vegetations are present in 
up to 10% of patients with this disorder. 
Sludging of a branch of the retinal artery 
has also been reported in a patient with 
thrombotic thrombocytopenic purpura.° 
No retinal neovascularization was report- 
ed in any of these cases. 

The mechanism of retinal neovascu- 
larization has been relatively well estab- 
lished. Little’ states that viable retinal 
endothelium and retinal hypoxia must be 
present for retinal neovascularization to 
occur. Ischemia can result from changes 
in the blood constituents or changes in 
the blood vessels themselves. 

We believe that thrombotic micro- 
angiopathic changes took place in the 
peripheral retinal microvasculature of 
our patient. The primary cause of these 
occlusions is presumed to be the forma- 
tion of platelet-fibrin thrombi. Addition- 
ally, the increased fibrinogen during her 

“hospitalization may have increased the 
ability of her erythrocytes to aggregate. 
The combination of these occlusive phe- 
nomena, anemia, and a low arterial PO, 
in our patient resulted in a sufficient 
hypoxic stimulus for neovascularization 
to occur. 

In view of the physical findings and 
medical history, the optic atrophy ob- 
served in our patient may have resulted 
from any of threé causes. According to 
Hayreh, the prelaminar region of the 
optic nerve head is supplied mainly by 
the peripapillary choroidal vessels. The 
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choroid itself is a prime site for occlusive 
phenomena in patients with thrombotic 
thrombocytopenic purpura. Thus, direct 
occlusion of the vessels of the optic nerve 
may have occurred. However, an elec- 
troretinogram was not available, which 
would have been helpful in differentiat- 
ing retinal from optic nerve occlusive 
disease in our patient. An increase in 
intracranial pressure with secondary 
optic atrophy is another possibility in our 
patient as this condition existed during 
several weeks of her hospitalization. 
Additionally, vitamin Bız deficiency’ may 
have played a role in the development of 
the optic atrophy observed. 

It has been suggested that in diabetics, 
the presence of optic atrophy may be 
associated with a milder form of retinopa- 
thy than that found in the presence of a 
normal disk. Aiello and associates” re- 
ported that in diabetic patients with 
unilateral optic atrophy and bilateral 
retinopathy, the vessel changes are more 
extensive in the eye without the atrophic 
changes. In our patient, however, optic 
atrophy was associated with florid neo- 
vascularization in the ipsilateral eye. 


SUMMARY 


A 33-year-old woman had thrombotic 
thrombocytopenic purpura. She devel- 
oped optic atrophy and bilateral neo- 
vascularization of the disk with extensive 
vitreous hemorrhage that progressed 
to traction and rhegmatogenous retinal 
detachment. 
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OPHTHALMIC MINIATURE 


Ophthalmic Photography—Some advance has been made in the 
method employed to obtain photographs of the fundus oculi of 
animals, by Dr. Henry D. Noyes, of New York, Dr. A. M. 
Roseburgh, of Toronto, Canada, and we believe, also, by Dr. 
Liebreich. The fundus of the human eye has not yet been 
photographed, yet we cannot doubt but that it will be done. It has 
been suggested that the quality of the light has not, perhaps, been 
sufficiently studied. That is, is there not some form of illumination 
to which the plate, but not the eye, is particularly sensitive? The 
photographist and the physiologist must combine their knowledge 
and efforts. It will certainly be a great gain to be able to photograph 
important cases of internal disease of the globe, for now the 


difficulty and expense of producing a colored lithograph, to 


represent even faintly morbid changes, is very great, and we all 
know how impossible it is to intelligibly describe what we see. 


Trans. Am. Ophthalmol Soc. 3:5, 1866 


CLOTH-PARTICLE RETINAL EMBOLI FROM 
ARTIFICIAL CARDIAC VALVES 


JAMES A. RusH, M.D., THOMAs P. KEARNS, M.D., 
AND GORDON K. DANIELSON, M.D. 
Rochester, Minnesota 


The introduction of cloth-covered arti- 
ficial cardiac valves in 1966 reduced the 
incidence of thromboembolism after 
valve replacement surgery to approxi- 
mately 5% in patients who receive ade- 
quate anticoagulation.' However, cloth- 
covered valves may cause serious addi- 
tional problems, which require impor- 
tant therapeutic decisions. Postoperative 
hemolytic anemia, systemic cloth- 
particle embolism, and valvular insuff- 
ciency led to reoperation in 2.5% of 204 
patients in one recent series.” 

The first report of cloth wear that 
caused embolism and required valve 
replacement involved the cerebral circu- 
lation of a patient with an aortic prosthe- 
sis.? Although transient loss of vision 
has been reported with a cloth-covered 
Starr-Edwards mitral valve,’ to the best 
of our knowledge, there have been no 
reported instances of permanent visual 
deficit related to the use of cloth-covered 
artificial valves. We describe two pa- 
tients with retinal emboli caused by such 
prostheses. 


CASE REPORTS 


Case 1—A 28-year-old woman underwent closed 
mitral commissurotomy for rheumatic heart disease 
here in January 1962. Postoperatively, a stable course 
was maintained with warfarin therapy until 1966, 
when intermittent diuretic therapy for pedal edema 
was instituted. By January 1970, a gradual onset of 
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dyspnea on exertion and increasing pedal edema 
required daily doses of furosemide and digoxin. 
Recurrent mitral stenosis of moderate degree with 
congestive heart failure was diagnosed. A 3M Starr- 
Edwards cloth-covered mitral ball valve prosthesis 
was implanted in May 1970. The patient clinically 
improved and received warfarin therapy until No- 
vember 1970. 

On March 10, 1971, the patient suffered a sudden, 
painless inferior field loss of her left eye. Several 
amaurotic episodes of similar nature preceded this by 
several weeks. She was not receiving anticoagulant 
therapy. Visual acuity was R. E. : 6/6 (20/20) and L. E.: 
6/600 (20/2,000). Examination of the right eye 
showed a minute crystalline embolus in the far 
peripheral branch of a superior macular arteriole. 
The left eye showed a recent embolic occlusion of the 
superior bifurcation of the central retinal artery with 
ischemic edema of the retina. Several cotton-wool 
patches were seen near the disk at the 12 and 1 
o'clock positions (Fig. 1, left). Warfarin therapy was 
resumed, and the patient was asymptomatic for two 
months. 

In May 1971, visual acuity was R.E.: 6/6 (20/20) 
and L. E.: 6/7.5 (20/25). The embolus in the right eye 
was gone, and the left eye showed sector disk pallor 
and sheathing of the occluded superior temporal 
arteriole. In July 1971, a scotoma developed in the 
temporal field of the right eye. Visual acuity was 
R.E.: 6/6 (20/20) and L.E.: 6/120 (20/400). A small 
embolus was lodged at the first bifurcation of the 
superior nasal artery of the right eye, with fragmenta- 
tion of the distal blood column (Fig. 1, right). The 
prothrombin time was 51 seconds. One week later 
the embolus was gone. The left eye was unchanged. 
Warfarin therapy was continued. 

On Feb. 22, 1973, the patient was re-examined. In 
the fall of 1971, approximately four months after she 
was last seen, she had dysphasia and agraphia that 
lasted one week, but she had no neurologic residual. 
She also had several brief amaurotic episodes of her 
left eye and was treated with aspirin by her primary 
physician. Visual acuity was R.E. 6/6 (20/20) and 
L.E.: 6/600 (20/2,000). The right eye was normal on, 
examination, and the left eye had sector disk pallor 
again. Visual fields were normal in the right eye, but 
an absolute inferior arcuate defect involving fixation 
was present in the left eye (Fig. 2). Her primary 
physican instituted therapy with dipyridamole in 
March 1973 for symptoms of brief visual blur. 

She had no further symptoms until Aug. 21, 1973, 
when a five-minute episode of amaurosis of the right 
eye occurred. On Sept. 7, 1973, visual acuity was 
R.E.: 6/120 (20/400) and L.E.: counting fingers. 
There was an occlusion of the inferior bifurcation of 
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Fig. 1 (Rush, Kearns, and Danielson). Case 1. Left, Left eye, March 10, 1971. Superior temporal branch 
artery is occluded, causing ischemic retinal edema two days after onset. Occlusion was probably caused by 
fibrin-platelet embolus. Right, Right eye, July 9, 1971. Embolus lodged at first bifurcation of superior nasal 
arteriole, and fluffy gray emboli line the inferior branch arteriole. 


the central retinal artery of the right eye, with 
residual ischemic edema of the retina. No embolus 
was seen. The left eye showed moderate disk pallor. 
She was asymptomatic until April 11, 1977, when 
pain developed and no radial pulses could be detect- 
ed in her left arm. Occlusion of the left axillary artery 
was shown on angiography, and an emergency 
embolectomy was performed. Because of showers of 
cerebral, ocular, and systemic emboli, the Starr- 
Edwards valve was replaced with a Hancock prosthe- 
sis on April 27, 1977. At surgery, the damaged valve 
showed fragmentation and shredding of the cloth 
covering, with many areas of cloth loss. Two years 
have elasped without further ocular or neurologic 
complaints, but the patient’s vision remains poor. 
Case 2—A 52-year-old man was first seen here in 
1969, when mitral regurgitation was diagnosed. In 
December 1973, furosemide and digoxin therapy was 
instituted for congestive heart failure. Fluoroscopy 
and cardiac catheterization showed severe pulmo- 
nary hypertension, and mitral valve replacement, 
using an M-32 cloth-covered Braunwald-Cutter 
valve, was performed on Dec. 17, 1973. 
Postoperatively, the patient did well until January 
e 1979, when continuous blurred vision of the right eye 
for two weeks prompted ocular examination. Visual 
acuity was 6/6 (20/20) in both eyes, and vitreous 
floaters were seen in the right eye. Results of the 
remainder of the ocular examination were unremark- 
able. i 
He returned in three weeks because of increased 
blurring of vision in his right eye, although his visual 
acuity was still 6/6 (20/20) in both eyes. There was a 
small hemorrhage on the right optic disk, as well as a 


hemorrhage along the superior temporal vein. The 
superior and inferior temporal arteries showed what 
appeared to be yellow exudates scattered on their 
surfaces. The erythrocyte sedimentation rate, antinu- 
clear antibody titer, and the lupus erythematosus cell 
test were normal. Rheumatoid factor in a titer of less 
than 1:20 was present. Vasculitis was diagnosed, and 
40 mg of prednisone daily was initiated on Jan. 
10, 1979. On Feb. 12, 1979, the patient was re- 
examined. Visual acuity was normal in each eye, but 
the right eye showed multiple retinal emboli. Most of 
these were fuzzy, corresponding to what initially 
were believed to be exudates, but small shiny emboli 
were also visible in the superior nasal artery (Fig. 3). 
In the absence of severe visual loss or other embolic 
manifestations, surgical replacement of the prosthetic 
valve was deferred. 


DISCUSSION 


Since the first Starr-Edwards prosthe- 
sis was implanted clinically in 1960, 
several modifications have been made to 
reduce the incidence of postoperative 
embolism. Early cloth-covered models of 
the Starr-Edwards ball valve used cloth- 
covered struts of polypropylene over 
Teflon and a cage seat of stellite metal 
covered by polypropylene over Teflon. 
The cloth-covered Braunwald-Cutter 
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valve had a thin knit Dacron tubing over 
the struts and a single layer of polypro- 
pylene mesh over the seat. 

The introduction of these cloth-cover- 
ed cardiac valves reduced the overall 
incidence of thromboembolism to be- 
tween 0 and 7%.'*** However, post- 
operative hemolytic anemia, systemic 
embolism, and valve insufficiency neces- 
sitated re-operation in 2.5% of patients 
with these cardiac prostheses.* Embolic 
events occur primarily as transient isch- 


Fig. 3 (Rush, Kearns, and Danielson). Case 2. Top 
left, Right eve, Feb. 12, 1979. Most emboli were dull 
and fluffy-appearing, simulating perivascular exu- 
dates, and there was a bright, white, shiny embolus 
in the distal superior nasal arteriole. Top right, Right 
eye, Feb. 12, 1979. Magnification of bright white 
embolus. Bottom left, Right eye, Feb. 12, 1979. 
Large fluffy emboli are evident along the wall of the 
inferior temporal arteriole. 


emic attacks or stroke and are more 
frequent with worn cloth-covered aortic 
valye prostheses.’ 

The first report of cerebral embolism 
caused by cloth wear of a Starr-Edwards 
prosthesis involved a 51-year-old man 
who suffered a right hemisphere stroke 
13 months after implantation of an aortic 
valve. Two later episodes of cerebral 
transient ischemic attacks, despite anti- 
coagulation, required replacement of the 
prosthesis, which had severely fragment- 
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ed cloth. His subsequent course was 
uneventful. 

Multiple episodes of amaurosis fugax 
in a 40-year-old man necessitated re- 
operation seven years after implantation 
of an artificial mitral valve.” No emboli 
were present ophthalmoscopically. At 
surgery, cloth loss was approximately 
50%, and loose threads were found in the 
valve ring, with no thrombus formation. 

Our two patients sustained visual 
symptoms months to years after the 
implantation of a cloth-covered mitral 
valve prosthesis. Embolic eye disease in 
each patient occurred only after surgical 
correction of mitral valve disease, which 
was present eight and four years before 
valve implantation. 

In our first patient, bilateral emboli 
were seen ten months after surgery. 
Because anticoagulant therapy was not 
being given at the time, the emboli may 
have been thrombotic in origin, arising 
from the valve. However, subsequent 
emboli during a three-year period caused 
severe bilateral visual loss despite thera- 
peutic anticoagulation. The likely source 
of emboli is the cloth covering of the 
prosthesis, because cloth remnants were 
seen at surgery. According to Shah and 
associates,” emboli occurring late during 
the postoperative course of patients ade- 
quately treated with anticoagulents is 

‚virtually prima facie evidence of cloth 
wear. 

Our second patient had no systemic 
embolism until five years after implan- 
tation of a cloth-covered mitral valve. 
Late wear of cloth has been reported 
with Dacron-covered Braunwald-Cutter 
valves.° Retinal emboli of varying shapes 
were present in our patient. The bright 
refractile particles in the superior nasal 
artery may represent Dacron, a synthetic 
material similar to Teflon that is refractile 
in histopathologic sections of infarcted 
tissue.’ The fluffy emboli resembling 
exudates on the vessel walls may be 
polypropylene. 


RETINAL EMBOLI FROM CARDIAC VALUES 


849 


We attempted experimentally to re- 
produce embolization of prosthetic valve 
material that was mechanically fragment- 
ed to between 50 and 100 p and in- 
jected into the internal carotid arteries 
of an adult rhesus monkey. We were 
unsuccessful in showing retinal emboli, 
and speculate that the bolus injection of 
fragmented Teflon and Dacron does not 
cause the same effect of gradual disinte- 
gration and continuous embolization of a 
prosthetic cardiac valve that may occur in 
the clinical patient. 

The only previous report of prosthetic 
valve emboli to the eye that we could 
find involved an early model of the 
Starr-Edwards aortic valve that had a 
silicone rubber ball and no cloth cover- 
ing. Bilateral retinal emboli were visi- 
ble ophthalmoscopically as “little white 
dots’ and caused no visual deficit in 
either eye. Visual acuity was 6/6 (20/20). 

Unlike all patients described previous- 
ly, our patients showed significant visual 
symptoms presumed to be caused by 
prosthetic valve emboli. If visual symp- 
toms occur months to years after im- 
plantation of a cloth-covered cardiac 
prosthesis in a patient treated with anti- 
coagulents, careful ophthalmoscopic ex- 
amination may show retinal emboli. Evi- 
dence of unusual embolization supports 
the diagnosis of valve dysfunction. Per- 
manent visual loss may be prevented if 
the valve is replaced. 


SUMMARY 


Two patients with prosthetic mitral 
valves had ocular complications. A 28- 
year-old woman suffered recurrent epi- 
sodes of bilateral retinal embolization 
and consequent loss of useful vision over 
a period of two years despite therapeutic 
anticoagulation. Replacement of the valve 
was followed by cessation of the 
embolization. A 52-year-old man noted 
the abrupt onset of blurred vision in his 
right eye. Visual acuity was 6/6 (20/20) 


bilaterally, but the right eye had many 
retinal emboli of varying shapes. Both 
patients had long-standing mitral valve 
disease, but ocular symptoms developed 
only after the implantation of a cloth- 
covered mitral valve prosthesis. 

To the best of our knowledge, retinal 
emboli from cloth-covered cardiac valve 
prostheses have not been previously 
reported. Patients with such prostheses 
and ocular complaints who have ade- 
quate anticoagulation therapy should be 
carefully examined for retinal emboli. If 
emboli are present, valve dysfunction is 
. possible and valve replacement may be 
necessary. 
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There is an association between meth- 
ylprednisolone acetate suspension 
(Depo-Medrol) injection in the nose and 
embolization of the retinal and choroidal 
circulation by particles of the drug sus- 
pension. We report two cases that show 
this mechanism. 


CASE REPORTS 


Case 1—A 34-year-old woman suffered from aller- 
gic rhinitis and asthma and had had several surgical 
procedures for removal of nasal polyps. In May 1977 
she had an endonasal procedure that consisted of a 
septoplasty, an intranasal ethmoidectomy, and the 
removal of many polyps. At the end of the procedure 
1.5 ml of methylprednisolone acetate suspension was 
injected into the upper structures of the ethmoid and 
adjacent septum posteriorly on both sides. The 
procedure was done under general anesthesia and 
was uneventful. Her blood pressure was 104/62 mm 
Hg preoperatively and 90/70 mm Hg postopera- 
tively. 

On awakening from the anesthetic she immediate- 
ly noted marked loss of vision in the right eye. Her 
visual acuity in the right eye was recorded as hand 
movements at 15 cm. The right pupil was dilated and 
fixed. On ophthalmoscopic examination nine hours 
after surgery she had many white emboli in the 
retinal and choroidal vessels on the right side 
(Fig. 1). The retina showed marked ischemic swelling 
and a cherry red spot at the macula. The disk was 
pale. 

*She was given Carbogen (8% COs, 90% oxygen) to 
inhale and a right stellate ganglion block was per- 
formed. No local retinal vascular response to these 
measures could be identified. 

During the next 24 hours her visual symptoms 
remained unchanged. On ophthalmoscopy the em- 
bolic material was found to be packed into the 
smaller terminal arterioles in the retina and was more 
aggregated in the choroid. By 36 hours there was less 
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Fig. 1. (Whiteman, Rosen, and Pinkerton). Case 1. 
Right fundus photograph 24 hours after intranasal 
injection showing embolic material in terminal arteri- 
oles and clumped in the choroidal circulation. Retinal 
and macular edema visible with cherry-red spot to 


the right. 


material visible in both of the circulations. In 72 
hours it was difficult to see any remaining emboli 
within the choroidal vessels. There was, however, 
significant retinal opacification. Three days after the 
episode her visual acuity had improved to hand 
movements at 1 meter. Retinal swelling was marked 
and there were many white emboli in the smaller 
retinal arterioles. The choroidal deposits were ob- 
scured by the retinal opacity. 

Three weeks later visual acuity in the right eye was 
counting fingers at 15 cm. There was loss of direct 
response to light in the right eye. The right disk was 
pale with some scattered subretinal pigmentation at 
the posterior pole. Some sheathing of a small arteri- 
ole above the macula was evident. All emboli had 
disappeared. 

In three months the only significant findings were 
marked disk pallor on the right and some scattered 
pigmentation at the posterior pole. Visual acuity had 
not improved. 

Case 2—A 23-year-old man had a submucous 
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resection and turbinate resection in 1971 for chronic 
allergic rhinitis and sinusitis. In August 1973 he had a 
repeat bilateral partial turbinate resection with injec- 
tion of methylprednisolone acetate suspension into 
the congested turbinate area. On awakening from 
general anesthesia he complained of reduced vision 
in his right eye. 

On examination the next day, visual acuity was 
R.E.: 6/30 (20/100) and a central scotoma was chart- 
ed. He had numerous emboli in the terminal branch- 
es of the retinal arterioles. These were white and 
filled a considerable length of the terminal arterioles. 
Retinal swelling was marked at the posterior pole. 
Fundus photographs were taken at this time 24 hours 
after the injection (Fig. 2). 

On the following day the number of emboli had 
decreased and in two more days all the emboli had 
disappeared. Visual acuity in six weeks had improved 
to 6/21 (20/70). In six months visual acuity had further 
improved to 6/18- (20/60-). 


DISCUSSION 


These two cases show the occurrence 
of retinal and choroidal vascular em- 
bolism subsequent to the injection of 
methylprednisolone acetate suspension 
into the nasal mucosa in the ethmoidal 
area for the control of chronic inflamma- 
tory changes there. The embolism occurs 
at the time of injection, and depending 





Fig. 2 (Whiteman, Rosen, and Pinkerton). Case 2. 
Right fundus 24 hours after injection shows white 
embolic material in terminal arterioles and extensive 
retinal and macular edema. 
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on its volume, all evidence of it may 
have disappeared in three to four days. 
Thus, the identification of the cause of 
the visual loss may be missed because of 
the rapid clearance of the emboli from 
the retinal and choroidal circulation. 
The proposed route of the emboliza- 
tion is shown in Figure 3. Presumably, 
there is retrograde injection along the 
anterior and posterior ethmoidal arteries 
to the ophthalmic artery where the mate- 
rial is distributed to the central retinal 
artery and the short posterior ciliary 
arteries. The route by which the material 
enters the ethmoidal arteries remains 
uncertain. Otolaryngologists believe that 
the chance of direct injection into the 
anterior ethmoidal artery is small. An 
alternative suggestion is that the place- 
ment of the material under pressure into 
a chronically inflamed tissue with a sinus- 
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Fig. 3. (Whiteman, Rosen, and Pinkerton). Pro- 
posed route of retrograde flow in peripheral ophthal- 
mic artery supply. 





oidal vascular system may produce easier 
accesss to the supplying arteries. Both 
the anterior and posterior ethmoidal 
arteries supply the nasal mucosa in the 
area where these injections are made. 
Methylprednisolone acetate flows easily 
through a No. 22 gauge needle and 
excessive pressure is not required for this 
injection. 

Seventy-five percent of methylpred- 
nisolone acetate particles are 10 nm or 
less in size and the terminal arteriolar 
diameter in the retina and choroid is 8 
to 15 nm so that the relative sizes are 
compatible. 

Byers' noted the wide source of emboli 
to the ophthalmic arterial system, cases 
being reported after particulate injection 
in the lips, face, scalp, and tonsillar fossa. 
Ellis? described occlusion of the central 
retinal artery after retrobulbar cortico- 
steroid injection and noted emboli that 
he took to be the corticosteroid in the 
retinal arterioles. He hypothesized that 
the route of the emboli was by retrograde 
flow from a small branch of the central 
retinal artery to its main vessel. 

From the case reports it is evident that 





injections of particulate material should 
be avoided in the ethmoidal and tonsillar 
areas, because the particles may form 
significant emboli in the end circulations 
of the retina and the choroid with resul- 
tant irreversible retinal, choroidal, and 
optic nerve head ischemia. In the cir- 
cumstances where this therapy is neces- 
sary, Byers' suggested that it be accom- 
panied by a topical decongestant. 


SUMMARY 


Two patients had uniocular visual 
loss after methylprednisolone acetate 
(Depo-Medrol) injection for control of - 
chronic inflammatory conditions in the 
nose. The cause of the visual loss was 
embolic retinal and choroidal vascular 
occlusion. The emboli were presumably 
aggregates of microcrystals of meth- 
ylprednisolone acetate. 
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Subconjunctival corticosteroids have 
not been widely recognized for their 
systemic effects. Recently, such treat- 
ment has been shown to suppress adre- 
nal function like other systemic cortico- 
-steroid therapy.! Infections and other 
complications of chronic high dose corti- 
costeroid therapy have been recognized 
for several years. However, most oph- 
thalmologists have neither seen such 
complications nor been aware of them in 
relationship to subconjunctivally injected 
corticosteroids. To the best of our knowl- 
edge, this is the first ophthalmic report of 
invasive strongyloidiasis developing in a 
patient after receiving subconjunctivally 
injected corticosteroids, although it has 
been reported briefly elsewhere.” 


CASE REPORT 


A 57-year-old man was injured in the right eye two 
years earlier by limestone dust, which resulted in 
decreased vision. In early 1973 he sought care 
because of three weeks of severe pain in his right 
eye. A central corneal ulcer was diagnosed during 
admission to a local hospital. He complained of 
headaches. Results of a physical examination were 
normal except for the eye and his blood pressure was 
170/100 mm Hg. Gram stain of material from the cor- 
neal ulcer showed gram-positive diplococci and neu- 
trophils. Hemoglobin was 15.7 g/100 ml; white blood 
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cell count was 8,600/mm*; and differential white 
blood cell count included 10% eosinophils. Local and 
systemic antimicrobial therapy lessened the inflam- 
matory exudate and relieved pain, but the corneal 
ulcer deepened. This prompted his transfer to a 
tertiary care hospital, ophthalmology service. The 
white blood cell count was 12,500/mm*; but a differ- 
ential white blood cell count was not recorded. 

The eye was treated topically with cyclopentolate 
HCl, phenylephrine HCl, gentamicin, prednisolone 
acetate, and scopalamine hydrobromide for nine 
days. A penetrating keratoplasty was performed on 
the tenth day. On day 14 the patient’s pupil could not 
be dilated; therefore, 4 to 8 mg of dexamethasone 
injected subconjunctivally daily was begun and con- 
tinued for six weeks. Topically administered cortico- 
steroids and gentamicin were used concurrently and 
continued after the dexamethasone was stopped. 
Because of anorexia and debilitation, a medical 
consultation was obtained on the 58th hospital day. 
The patient vomited two-day-old food during this 
examination, and shortly thereafter developed a large 
upper gastrointestinal hemorrhage. The patient was 
treated for peptic ulcer disease. A large gastric ulcer 
and gastritis were found at endoscopy. Treatment for 
the ulcer did not resolve the symptoms of anorexia 
and gastric atony or reverse further deterioration. 
Each time the nasogastric tube was removed, gastric 
dilatation recurred. Constipation was attributed par- 
tially to painful hemorrhoids. A fever developed and 
was caused by Serratia marcescens bacteremia. 
White blood cell count was 15,700/mm* with 19% 
eosinophils. Cerebrospinal fluid examination showed 
a pleocytosis of 1,050 cells/mm? of which 91% were 
neutrophils; the protein was increased to 73 mg/dl, 
but the glucose was normal. Microbiologic smears 
and cultures were negative. He received a course of 
chloramphenicol, penicillin, and gentamicin, admin- 
istered intravenously, with resolution of the fever, 
bacteremia, and meningitis. However, his debilita- 
tion, gastric atony that resembled gastric outlet 
destruction, and eosinophilia persisted. Transient 
pulmonary infiltrates, a nonpruritic evanescent skin 
rash, and hepatomegaly were noted. Bone marrow 
examination showed a large increase in eosinophils 
and erythroid hypoplasia. Upper gastrointestinal and 
small bowel X-rays showed no ulcer or obstruction, 
but showed delayed gastric emptying, prolonged 
transit time, and small bowel mucosal changes 
consistent with edema and hypoalbuminemia. 
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Repeat upper gastrointestinal endoscopy showed 
friability and three tiny superficial erosions, but no 
ulcer and no obstructing mass. Biopsies from the 
stomach and duodenum and duodenal fluid were 
obtained. The biopsies showed Strongyloides in the 
superficial mucosa; the duodenal aspirate and stool 
showed active Strongyloides stercoralis larvae. 
Treatment with six doses of 25 mg/kg of body weight 
of thiabendazole was given during three days’ time. 
Because of the heavy infection and persistent eosino- 
philia and despite the absence of larvae in the stool, a 
repeat course of 25 mg/kg of body weight of thiaben- 
dazole, twice daily for two days, was administered 
four weeks later before discharge. In the interim, 
septic jugular vein thrombophlebitis with bacteremia 
caused by Staphylococcus epidermidis developed in 
the central venous line used for hyperalimentation. 
Removal of the line and cephalothin and gentamicin, 
administered intravenously, resolved the infection. 
Anemia and gastrointestinal function improved slow- 
ly. He was discharged after 120 days of hospitaliza- 
tion. One year later, a home visit in rural east 
Tennessee showed an overfilled outhouse to be the 
only toilet. Follow-up examination showed no 
Strongyloides, but new gastrointestinal symptoms 
were caused by Giardia lamblia and acid-fast bacilli 
were found in the patient’s sputum. Vision in the 
right eye was not saved. 


DISCUSSION 


Corticosteroids injected subconjunc- 
tivally are often used in clinical ophthal- 
mology to supplement the therapeutic 
benefits of topically administered corti- 
costeroids. Although such injections are 
intended as adjunctive local therapy, 
only recently has it been shown that such 
injections suppress adrenal function like 
other systemic corticosteroid therapy.! 
That such therapy also can result in 
severe complications of systemic cortico- 
steroid therapy is not well recognized. 
Our patient had asymptomatic eosino- 
philia and developed hyperinvasive 
strongyloidiasis associated with peptic 
ulcer disease during and after six weeks 
of subconjunctivally administered dexa- 
methasone in supraphysiologic doses. 

Strongyloidiasis is an endemic upper 
intestinal infection that occurs in the 
tropics and subtropics, including the 
Southeastern United States. A higher 
prevalence is noted in regions where 
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modern plumbing is unavailable? and in 
institutions,’ including one in the Soviet 
Union,’ where patients cannot or do not 
use toilets. The prevalence is unknown, 
but is widely assumed to exceed the 
symptomatic cases, which in turn ex- 
ceed the diagnosed cases. Because as- 
ymptomatic cases of up to 40 years’ dura- 
tion are documented, the infection may 
cause few or no symptoms whatsoever.® 
The relative lack of sanitary facilities for 
human excrement at our patients home 
probably was the reason for his original 
infection, presumably years earlier. 


It is well established that corticoste- . 


roids systemically administered and cer- 
tain other immune-altering drugs can 
change an asymptomatic intestinal Stron- 
gyloides infection into a symptomatic, 
hyperinfective, or fatal case.“ Impaired 
gastrointestinal motility favors the same 
complication by permitting the intrain- 
testinal maturation of rhabditiform larvae 
into filariform larvae, which autoinfect or 
hyperinfect the patient via the gastroin- 
testinal tract,” the biliary tract," or the 
perianal skin.” In this case, decreased 
gastrointestinal motility might repre- 
sent both an effect of the strongyloi- 
diasis, as previously reported in se- 
vere cases,*!°!41617 and a contributing 
cause of further auto- or hyperinfection. 
His decreased gastrointestinal motility 
was probably multifactorial and reflected 
prolonged bed rest, constipation related 
to painful hemorrhoids, decreased food 
intake, and the developing Strongyloides 
infection. Although symptomatic Stron- 
gyloides may resemble peptic ulcer 
disease, our patient had both. Stron- 
gyloides usually causes diarrhea, mal- 
absorption, or both,” when it becomes 
symptomatic; none of these were seen in 
our patient. Additionally, because hyper- 
infective strongyloidiasts rarely occurs in 
the absence of immunosuppression or 
severe malnutrition, it served as a specif- 
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ic marker of immunosuppression in this 
patient. 

The causal relationship between gas- 
tric peptic ulceration and corticosteroid 
therapy is a firmly established medical 
opinion. However, in our patient many 
other processes were in themselves 
stressful; for example, the corneal ulcer 
and its treatment. The presence of a 
previously asymptomatic Strongyloides 
infection at least interacted with other 
influences to alter and damage the gastric 
and intestinal mucosa. Did the ulceration 
promote invasion by Strongyloides or did 
-the massive Strongyloides infection di- 
rectly damage the gastric mucosa and 
then further contribute to peptic ulcera- 
tion by causing gastric atony, thus 
keeping the damaged mucosa awash in 
acid secretions? The sequence is un- 
known, but neither the Strongyloides 
nor the gastric peptic ulcer contributed 
to the resolution of the other process. 
The large gastric ulcer had healed under 
antacid therapy in the three weeks be- 
tween endoscopic examinations, and the 
strongyloidiasis had worsened. The ra- 
diographic findings in our case, while 
nonspecific, have been described pre- 
viously. ‘46 

The Serratia marcescens was intro- 
duced into his blood via damage to the 
gastrointestinal tract by the Strongy- 
loides larvae. The coincidence of menin- 
gitis with the bacteremia suggests that 
culture-negative or early bacterial men- 
ingitis was beginning at the time of the 
cerebrospinal fluid examination. Severe 
strongyloidiasis often has been compli- 
*cated seriously by the development of 
bacteremia and meningitis, most of 
which have been fatal.” Central nerv- 
ous system dissemination of Strongy- 
loides is an alternate explanation*”! of the 
cerebrospinal fluid abnormalities. Liver 
enlargement, transient pulmonary infil- 
trates, and the transient skin rashes seen 
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in our patient are consistent with dissem- 
inated strongyloidiasis. 

This case shows a specific danger of 
overuse of subconjunctivally injected 
corticosteroids. Additionally, data now 
available and not available at the time 
this person was under care show that 
concentrations of corticosteroids can be 
maintained at higher and almost constant 
concentrations in the cornea and anterior 
chamber by frequent topical applications 
than by once daily subconjunctival injec- 
tion.” How does the ophthalmologist 
anticipate such an infectious complica- 
tion of subconjunctival corticosteroid 
therapy? In this case, eosinophilia noted 
only at the local hospital was the clue to 
the diagnosis of strongyloidiasis. Just as 
the tuberculin skin test should be per- 
formed before starting corticosteroid 
therapy to decide if isoniazid treatment 
should accompany the use of corticoster- 
oids, eosinophilia should be identified 
before the use of corticosteroids. 


SUMMARY 


A 57-year-old man was treated for a 
corneal ulcer with a penetrating kerato- 
plasty, followed by six weeks of a regi- 
men of 4 to 8 mg of dexamethasone 
injected subconjunctivally daily. Before 
therapy, he was clinically well and 10% 
eosinophils were noted on his differential 
white blood cell count. He developed q 
gastric peptic ulcer with hemorrhage and 
severe strongyloidiasis of the stomach 
and duodenum that worsened as the 
ulcer responded to medical therapy. The 
strongyloidiasis resulted in physiologic 
gastric outlet obstruction by decreasing 
gastrointestinal motility. There was 
evidence of hyperinvasive and dissemi- 
nated strongyloidiasis, complicated by 
meningitis and Serratia marcescens bac- 
teremia. He survived and received thia- 
bendazole treatment for strongyloidiasis, 
which was successful. Subconjunctival 
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corticosteroids caused a systemic effect 
that changed asymptomatic Strongy- 
loides infection into hyperinvasive stron- 
gyloidiasis. 
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PHOTOCOAGULATION OF ACTIVE TOXOPLASMIC RETINOCHOROIDITIS 


KWEKU N. GHARTEY, M.D., AND ROBERT J. BROCKHURST, M.D. 
Boston, Massachusetts 


In 1952 Wilder’ showed the impor- 
tance of toxoplasmosis as a cause of focal 
posterior retinochoroiditis. Subsequent 
treatment of cases in which the macula is 
threatened has been predominantly 
medical.** Currently, the accepted 
method of treatment in these cases is a 
combination of pyrimethamine, sulfame- 
thoxypyridazine and folinic acid adminis- 


-tered orally or intramuscularly, or clinda- 


mycin and corticosteroids. These drugs 
have to be given for a period of weeks or 
months, and all have potentially serious 
systemic side effects. 

Dobbie® used cryotherapy in the treat- 
ment of active retinochoroiditis, but be- 
cause of the usual posterior location of 
the lesion, conjunctival incision under 
local or general anesthesia was required. 
Spalter and associates’ reported photoco- 
agulation applied around healed lesions 
to prevent recurrences in quiescent toxo- 
plasmosis retinochoroidal scars. To the 
best of our knowledge, this is the first 
report of photocoagulation therapy in 
active toxoplasmic retinochoroiditis. 

Five patients treated by one of us 
(R.J.B.) and at the Massachusetts Eye 
and Ear Infirmary are included in this 
report. Diagnosis was based on the 
following: (1) a typical, active, focal exu- 
dative retinochoroidal lesion with retinal 
edema; (2) absence of any other known 
specific cause; and (3) toxoplasmic sero- 
logic diagnostic studies. All patients 
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were initially treated with a combination 
of systemic pyrimethamine, sulfadiazine, 
prednisone, and folinic acid. The retinal 
lesions were treated with photocoagula- 
tion only after they had failed to heal 
after several months of medical treat- 
ment as described previously. 


CASE REPORTS 


Case 1—A 23-year-old man was examined in 
August 1966 because of blurred vision in the left eye 
of several days’ duration. Ophthalmic examination 
showed corrected visual acuity of R.E.: 6/4.5 (20/15) 
and L. E.: 6/30 (20/100), not improved by the pinhole 
test. Intraocular pressure (IOP) was R.E.: 15 mm Hg 
and L.E. 19 mm Hg. Biomicroscopy of the right eye 
showed no abnormality, and the fundus showed no 
evidence of active or healed retinochoroiditis. The 
left eye showed diffuse, fine keratic precipitates, 1+ 
flare, and ten cells per 0.1 X 2.0 mm beam in the 
anterior chamber. There were clumps of cells and 
pigment on the anterior capsule, and extensive 
infiltration of cells and pigment was noted in the 
vitreous cavity. Examination of the fundus showed 
two healed chorioretinal lesions at 9 and 10 o'clock 
near the equator. On the disk side of the 10 o'clock 
lesion an acute focus of retinochoroiditis was seen 
(Fig. 1). Skin tests for tuberculosis and toxoplasmo- 
sis, and the Hinton test were negative. Chest X-ray 
was normal. Daily doses of 100 mg of prednisone and 
local mydriatic treatment were prescribed. The 
prednisone was decreased to 80 mg every other day 
after one week. 

The retinochoroiditis showed no signs of healing 
after four weeks on this regimen. Three intravenous 
typhoid treatments were given with significant fe* 
brile response, but with no effect on the retinal 
lesion. Sabin-Feldman dye test was then reported as 
positive with a titer of 1:64. The patient was given 
25 mg of pyrimethamine three times daily, 500 mg of 
sulfadiazine four times daily, and continued receiving 
prednisone in variable dosages. These medications 
were continued for one year until September 1967. 

On two occasions during this period, the lesion 
appeared to be inactive, but flared up again when the 
medications were decreased. Because of the chronici- 
ty and tendency of relapse of the lesion, photocoagu- 
lation treatment was advised. The Zeiss xenon photo- 
coagulator was used with a setting of green I power, 
No. 1 iris diaphragm, and a 4.5-degree image field 
diaphragm. Twenty applications were placed on and 
around the active lesion at 10 o'clock. 

The active retinochoroidal lesion was completely 
healed and inactive within three weeks (Fig. 2). At 
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Fig. 1 (Ghartey and Brockhurst). Case 1. Fundus 
drawing shows a gray fluffy active focus of retinocho- 
roiditis at 10 o'clock (arrow). 


the last follow-up visit, seven years after the photoco- 
agulation treatment, the retinochoroidal lesion was 
entirely inactive and the patient has retained visual 
acuity of 6/9 (20/30). 

Case 2—A 28-year-old woman was examined in 
October 1972, because of blurred vision in the left 
eye of nine days duration. Her medical history 
showed two similar episodes of blurred vision, one in 
1967 and another in 1969, which subsided spontane- 
ously. 

Ophthalmic examination showed a normal right 





Fig. 2 (Ghartey and Brockhurst). Case 2. Fundus 
photograph of the healed inactive lesion three weeks 
after treatment. 
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eye with visual acuity of 6/6 (20/20) without correc- 
tion. Examination of the left eye showed visual acuity 
was limited to counting fingers at three feet. Bio- 
microscopy of the anterior segment showed marked 
flare and cells in the anterior chamber and numerous 
large keratic precipitates on the inferior half of the 
cornea. The vitreous body showed moderate flare 
and cells. Ophthalmoscopic examination of the left 
fundus showed an active focus of retinochoroiditis 
immediately temporal to the macula with edema of 
the fovea. Some pigmentation was present in the 
center of the active lesion. Skin tests for tuberculosis, 
toxoplasmosis, and histoplasmosis were negative. 
Hinton test and toxoplasmosis indirect hemagglutina- 
tion test were negative and chest X-ray was normal. 

The patient was treated with 100 mg of prednisone 
daily for one week and then 100 mg every other day, 
25 mg of pyrimethamine three times daily, 500 mg of 
sulfadiazine four times daily, and 3 mg of folinic acid 
twice weekly. During the first month on this regi- . 
men, the lesion initially showed early signs of 
healing. However, during the following two months, 
the lesion did not show any sign of further resolution. 
Four months after the onset of treatment, central 
visual acuity improved to 6/6 (20/20), but immediate- 
ly temporal to the macula a residual nidus of active 
retinochoroiditis persisted (Fig. 3). 

The central nidus of the retinochoroiditis was 
treated with argon photocoagulation: 250-1 spot size, 
intensity of 200 mW and a duration of 0.5 second. 
The lesion was completely inactive two months after 
the treatment (Fig. 4). At the most recent follow-up 
visit nine months after treatment, the lesion was 
inactive, and central visual acuity was 6/6 (20/20). 

Case 3—A 40-year-old woman was examined in 
May 1972, because of distortion of vision in the right 
eye. Her medical history showed that she had had 
three similar episodes during the previous three 
years with temporary remissions. 

Visual acuity was 6/6 (20/20) in each eye. Intraocu- 
lar pressure measured, L.E.: 12 mm Hg and R.E.: 
14 mm Hg. Examination of the left eye showed no 
abnormality. Biomicroscopy of the anterior segment 
of the right eye was normal, but ophthalmoscopy 
showed slight vitreous haze and a chorioretinal scar 
temporal to the macula with a fluffy yellow-white 
active lesion at the superior edge of the scar. Skin 
tests for tuberculosis and histoplasmosis were nega- 
tive. The Hinton test was nonreactive. Toxoplasmosis 
indirect hemagglutination test showed a 1:128 titer. 
The patient was treated with 100 mg of prednisone 
daily for one week and then 100 mg every other day, 
25 mg of pyrimethamine three times daily, 500 mg of 
sulfadiazine four times daily, and 3 mg of folinic acid 
twice weekly. Improvement was noted during the 
next six weeks with a decrease in vitreous haze and a 
decrease in the size of the active fundus lesion. 
Because she complained of severe headaches and 
fatigue, pyrimethamine and sulfadiazine were discon- 
tinued, and prednisone was ‘tapered over the next 
four weeks. 

She was again examined in November 1972, 
because of marked blurring of vision of the right eye. 
Ophthalmic examination showed visual acuity of 
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Fig. 3 (Ghartey and Brockhurst). Case 2. Fundus photographs of chronic focus of toxoplasmic retinochoroidi- 


-tis close to the macula. (Note central elevated nidus.) 


R. E.: 6/60 (20/200) L. E.: 6/6 (20/20). Intraocular pres- 
sure measured R.E.: 14mm Hgand L.E.: 10 mm Hg. 
Biomicroscopy of the right eye showed moderate 
flare and a few cells in the anterior chamber and 
anterior vitreous. Ophthalmoscopy showed three 
active foci of retinochoroiditis at the temporal margin 
of the original lesion. She was again given 100 mg of 
prednisone daily for one week and then 100 mg every 
other day, 25 mg of pyrimethamine three times daily, 


500 mg of sulfadiazine four times daily, and 3 mg of 


folinic acid twice weekly. 

By March 1973, the lesions were still active 
although she had been taking systemic medication for 
five months (Fig. 5). The active lesions were treated 
with xenon photocoagulation using green III power 





Case 2. Two 
is white and 


Fig. 4 (Ghartey and Brockhurst). 


months after treatment the lesion 


inactive. 


and a 3-degree spot size. She was maintained with 
systemic medications. The lesions healed in two 
areas but remained active at one site three weeks 
after treatment. 

In May 1973, the patient was admitted to a mental 
hospital because of corticosteroid psychosis. Cortico- 
steroids were omitted and the remaining active 
lesion was again treated with xenon photocoagulation 
on May 11, 1973. Ocular examination in July 1973, 
showed a healed chorioretinal scar and visual acuity 
of 6/6 (20/20) in the right eye (Fig. 6). When the 
patient was last examined four years after photocoag- 
ulation treatment, the lesion was healed and visual 
acuity was 6/6 (20/20). 

Case 4—A 57-year-old man was examined in 





Fig. 5 (Ghartey and Brockhurst). Case 3. Fundus 
photograph shows large chorioretinal scar with three 
chronic active foci (arrows). 
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Fig. 6 (Ghartey and Brockhurst). Case 3. Fundus 
photograph shows atrophic inactive lesion. 


October 1975. He complained of blurred vision in 
the left eye, which had been present for three years. 
Before his visit, he had been treated with systemic 
corticosteroids, but this was discontinued because of 
abdominal pain and fluid retention. 

Corrected visual acuity measured R.E.: 6/7.5 
(20/25) and L.E.: hand movements at six feet. 
Intraocular pressure was R.E.: 32 mm Hg and L.E.: 
27 mm Hg. Biomicroscopy showed nuclear sclerosis 
and early posterior cortical cataract in the right eye. 
The left eye showed fine cells on the endothelial 
surface, a few cells on the anterior lens capsule, and 
slight nuclear and posterior cortical opacities. The 
vitreous was detached with many hyaloid precipi- 
tates. 

Ophthalmoscopy of the right eye showed a slight 
pigment atrophy above the macula and diffuse chorio- 
retinal atrophy along the ora serrata inferiorly. In the 
left eye the view was hazy, and old chorioretinal scars 
were seen in the periphery at 6, 9, and 12 o'clock. An 
active lesion involving the macula approximately ten 
disk diameters in size was noted at the posterior pole. 

A skin test for tuberculosis was negative, chest 
X-ray was normal, and a blood Hinton test was 
negative. Toxoplasmosis indirect hemagglutination 
test was positive with 1:16384 titer. 

He was treated with 100 mg of systemic predni- 
sone every other day, 25 mg of pyrimethamine three 
times daily, 500 mg of sulfadiazine four times daily, 
and 3 mg of folinic acid administered intramuscularly 
twice weekly. After two months the precipitates on 
the detached posterior hyaloid of the left eye had 
cleared, and the vitreous became clearer. The 
retinochoroiditis appeared to be healing, but two 
small central nuclei in the lesion just temporal to the 
macula remained active (Fig. 7). His IOP increased to 
R.E.: 40 mm Hg and L.E.: 30 mm Hg. The 
prednisone was gradually tapered, but pilocarpine 
and epinephrine 1% eyedrops were continued in 
both eyes. 
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Fig. 7 (Ghartey and Brockhurst). Case 4. Fundus 
photograph shows focus of active retinochoroiditis 
(arrows). 


The retinochoroiditis showed increased activity 
and the vitreous opacities increased. Systemic pred- 
nisone was resumed until the vitreous cleared, and 
xenon arc photocoagulation of the lesions was per- 
formed in May 1976, using the red III intensity, a 
duration of two seconds, 4.5-degree field size, and 31 
applications. Because of lens and vitreous opacities, it 
was not possible to obtain effective reaction. 

During the next month, the retinochoroiditis 
decreased in size but remained active. He developed 
a high blood glucose level, corticosteroids were 
omitted and the lesion was re-treated with surgical 
diathermy and cryopexy, as further light coagulation 
would not be effective because of lens and vitreous 
opacities. This treatment was performed in July 1976, 
and the lesion healed within one month. 

On his last examination in November 1977, the 
lesion appeared quiescent, and visual acuity had 
improved to counting fingers at two feet. The IOP 
was 18 mm Hg in both eyes with pilocarpine therapy. 
The lens opacities had increased and precluded 
satisfactory photography. 

Case 5—An 18-year-old man was examined in 
November 1968, because of loss of central vision in 
the left eye of three days’ duration. Retinochoroiditis 
had been diagnosed by his ophthalmologist. The 
patient was taking prednisone. 

Ophthalmic examination showed a normal right 
eye with visual acuity of 6/6 (20/20). The left eye 
showed best corrected visual acuity of 6/60 (20/200). 
Biomicroscopy showed large amounts of cells in the 
anterior chamber and hazy vitreous. Ophthalmoscop- 
ic examination of the left eye showed three small 
active sites of retinochoroiditis involving the macula 
and paramacular region. 

A skin test for tuberculosis and histoplasmosis was 
negative, X-rays of the chest, sinuses, and upper 


teeth were normal, and blood Hinton test was 
negative. He was treated with 50 mg of prednisone 
for the next ten days. The prednisone was gradually 
discontinued during the following two weeks because 
his visual acuity had improved to 6/21 (20/70) with 
correction, and the lesion had become inactive. 

Three years later in September 1971, he was again 
seen because of blurred vision in the left eye. Visual 
acuity in the left eye was 6/60 (20/200), and IOP was 
32 mm Hg (Schiøtz). The fundus showed an active 
retinochoroiditis at the inferior edge of the old 
chorioretinal scar. Toxoplasmosis indirect hemagglu- 
tination titer was positive with 1:256 titer. He was 
treated with 100 mg of prednisone daily for one week 
and then 100 mg every other day for another week. 
The retinochoroiditis showed signs of healing and the 
prednisone was gradually discontinued. Additionally, 
he was treated with 250 mg of acetazolamide four 
times daily. The lesion healed within two months, 
. ocular pressure was normal, and the medications 
were discontinued. 

He had another recurrence of retinochoroiditis in 
the summer of 1973 while in Germany and was 
treated with prednisone and pyrimethamine. The 
lesion healed within one month, but he had to be 
hospitalized because of severe weakness. Another 
relapse occurred in May 1976, and he responded to 
prednisone treatment. In January 1977, he had 
another attack of retinochoroiditis that responded 
within three months to treatment with 300 mg of 
clindamycin four times daily and variable dosages of 
prednisone (100 mg to 40 mg) every other day. He 
had a relapse at the same focus in May 1977 (Fig. 8), 
and was again treated with prednisone and clindamy- 
cin. The retinochoroiditis was more extensive after 
one month (Fig. 9) and the patient was emotionally 
upset. He had had three attacks of retinochoroiditis 





Fig. 9 (Ghartey and Brockhurst). Case 5. One 
month later, the lesion appears more extensive and 
more elevated. 
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Fig. 8 (Ghartey and Brockhurst). Case 5. Fundus 
photograph shows active focus of retinochoroiditis at 
the temporal edge of previous retinochoroidal scar. 


within a period of one year and had been treated 
almost continously with systemic medication with no 
permanent response. Photocoagulation was, there- 
fore, recommended. 

Argon laser photocoagulation treatment was per- 
formed in June 1977. A total of 74 applications were 
made using 500- spot size, a duration of 0.2 
second, and a power of 250 to 350 mW (Fig. 10). The 
retinochoroiditis healed within three weeks. On his 
last examination two years after treatment, the lesion 
appeared inactive and visual acuity had improved to 
6/21 (20/70) in the left eye (Fig. 11). 





Fig. 10 (Ghartey and Brockhurst). Case 5. Fundus 
photograph immediately after argon laser photocoag- 
ulation treatment. 
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Fig. 11 (Ghartey and Brockhurst). Case 5. Fundus 
photograph taken two years after treatment shows a 
healed flat retinochoroidal scar. 


DISCUSSION 


Retinochoroiditis presumably caused 
by toxoplasmosis is difficult to diag- 
nose. Serologic tests are helpful, but, as 
noted by Feldman,® many may not be 
found increased to significant levels even 
during an active ocular Toxoplasma infec- 
tion. Most laboratories consider serologic 
titers of less than 1:64 as negative. 
However, Jacobs, Fair, and Bickerton? 
showed that active Toxoplasma disease 
may be present in an eye with a titer of 
less than 1:64. In our Case 4 initial 
repeated serologic tests were negative, 
less than 1:64 for Toxoplasma antibodies. 
We, therefore, consider a morphological- 
ly compatible lesion, a titer of 1:2 or 
more, and the absence of any other cause 
of the lesion as the most important 
criteria for diagnosis. 

According to Beverly,’ the initial Toxo- 
plasma infection is caused by a live 
organism. Recurrent toxoplasmic retino- 
choroiditis is generally believed to be the 
result of the following: (1) re-activation of 
infection with gross local proliferation of 
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free forms after rupture of a cyst; or (2) 
hypersensitivity reaction of the delayed 
tuberculin type, either to Toxoplasma 
cyst contents or tissue breakdown prod- 
ucts. 

Photocoagulation destroys the organ- 
ism if its location can be identified and 
probably denatures the antigenic pro- 
teins in the hypersensitivity reaction. 
The one patient who failed to respond to 
photocoagulation had marked lens and 
vitreous opacities. We believe that these 
opacities prevented adequate treatment 
of the lesion even with the red III power 
of the xenon arc photocoagulator. 

The purpose of photocoagulation treat- 
ment is to decrease morbidity, shorten 
the prolonged period of disability, and 
possibly prevent recurrences in refracto- 
ry cases. The duration of systemic treat- 
ment in our patients varied from two 
months to 2% years, with an average of 
11 months. The four patients whose 
lesions healed within two months after 
photocoagulation all had relatively clear 
media and localized retinochoroiditis. 
These patients have not developed any 
recurrences during the period of follow- 
up, which varies from six months to 
seven years. 

Because of the favorable results ob- 
served, we believe that photocoagula- 
tion should be used in localized toxoplas- 
mic retinochoroiditis which proves to be 
refractory to medical treatment in those 
patients who cannot tolerate medical 
therapy. Photocoagulation has its own 
complications and requires careful selec- 
tion of cases. In our series, two eyes 
(Cases 3 and 5) developed preretinal- 
folds after treatment with photocoagula- 
tion. Fortunately, the folds were not 
severe enough to affect the final vision in 
these cases. We believe the most suitable 
lesions are those that have partially 
healed, leaving a central, gray, active 
nidus, which proves to be refractory to 
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prolonged systemic medication and that 
is threatening macular vision, or in cases 
in which the patient develops severe 


complications to the systemic medica- 
tions. 


SUMMARY 


Active, recurrent, protracted toxoplas- 

mic retinochoroiditis that had been unre- 
sponsive to intensive medical therapy 
with pyrimethamine, sulfamethoxypyrid- 
azine, intramuscular folicic acid, or clin- 
damycin and corticosteroids, was treated 
with photocoagulation in five eyes. 
_ Four eyes healed rapidly within a few 
weeks. In one patients eye, lens and 
vitreous opacities prevented adequate 
treatment with the red III intensity level 
of the xenon arc photocoagulator. Subse- 
quent surgical diathermy and cryocoag- 
ulation resulted in prompt healing of the 
lesion. 

Noninvasive photocoagulation of ac- 
tive toxoplasmosis retinochoroiditis is 
recommended in protracted cases if the 
media are clear, the macula is threat- 
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ened, or there are severe complications 
from systemic medications. 
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CENTRAL ANTERIOR CHAMBER DEPTH AFTER LASER IRIDECTOMY 
Ivan H. JAcoss, M.D. 


Newark, New Jersey 
AND 
Davip L. KROHN, M.D. 
New York, New York 


Many ophthalmologists believe that 
the anterior chamber deepens as a result 
of successful peripheral iridectomy in 
angle-closure glaucoma. This belief may 
be partly the result of a statement to this 
effect made by Barkan,’ but more impor- 
tantly the result of slit-lamp examinations 
after iridectomies in which the appear- 
ance on casual inspection seems highly 
supportive of the impression of anterior 
chamber deepening. Central deepening 
may occur from zonular tightening after 
the use of cycloplegics postoperatively, a 
phenomenon not related per se to the 
breaking of the pupillary block.” That 
central deepening occurs in the absence 
of postoperative cycloplegics has been 
refuted by several authors.** 

Previous observations of central post- 
operative chamber depth have been 
made after surgical iridectomies. To the 
best of our knowledge, no reports have 
been no published concerning central 
chamber measurements after laser iri- 
dectomy that exclude possible influence 
of surgical alteration of global integrity. 
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We performed such measurements after 
outpatient argon laser iridectomies. 


MATERIAL AND METHODS 


Ten eyes in seven patients, all with the 
diagnosis of chronic angle-closure glau- 
coma, underwent successful argon laser 
outpatient iridectomy. In each case, suc- 
cessful perforation of the iris was 
achieved in a single session. Preopera- 
tive preparation consisted of a miotic 
series of 4% pilocarpine and 650 mg of 
aspirin administered orally one hour 
preoperatively. Four irides were gray 
and six were brown. Two of the latter, in 
black patients, were heavily pigmented. 
Perforations were achieved with multiple 
burns using a 50-w spot size, 0.1 second 
duration, with peak energy levels vary- 
ing from 400 to 1,500 mW, as required 
by the individual iris. Postoperative man- 
agement consisted of topically adminis- 
tered corticosteroids at two-hour inter- 
vals for one day and 650 mg of aspirin at 
six-hour intervals for the same period. In 
each case, one drop of 1% tropicamide 
was applied at the termination of the 
procedure. 

Measurement of the anterior chamber 
depth, in conjunction with slit-lamp 
examination and gonioscopy, was made 
using the variable slit-height method 
previously described.’ These measure- 
ments were made after the preoperative 
miotic series had achieved its maximum 
effect and were repeated at such various 
intervals postoperatively (Table) that any 
deepening effect attributable to cyclo- 
plegics was absent. 


865 


866 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


JUNE, 1980 


TABLE 
CENTRAL ANTERIOR CHAMBER DEPTH AFTER LASER IRIDECTOMY 


Ft 


Anterior Chamber Depth 


Without With 
Postop- Postop- Postop- 
Patient Age Preop- erative erative erative 
No. Sex (yrs) Race Eye erative Miotics Miotics Interval 
jessie cena caacen diccsitnaegg 
l F 47 W R.E. 1.80 1.90 1.90 5 mos 
2 F 79 W R.E. 1.65 1.65 — 6 mos 
L.E. 1.65 1.65 — 6 mos 
F 65 W R.E. 1.50 1.50 — 1 mo 
4 F 74 W R.E. 1.50 1.50 — 2 mos 
L.E. 1.50 1.50 — 2 mos 
5 F 49 B L:E. 1.65 1.65 — 1 wk 
6 M 79 B R.E. 1.50 1.50 = l mo 
7 F 53 W R.E. 1.65 1.80 1.65 2 wks 
L.E. 1.65 1.80 1.65 1 wk 
Mean average 1.60+ 0.10 1.65+ 0.14 





RESULTS 


As seen in the Table, the average 
preoperative central chamber depth with 
miotics was 1.60 mm and the corre- 
sponding average postoperative mea- 
surement without miotics was 1.65 mm. 
Examinations were made at various in- 
tervals postoperatively, but at a sufficient 
period after laser iridectomy so that any 
possible associated inflammatory sequel- 
lae or cycloplegic medication that could 
affect chamber depth was absent. De- 
spite the small number of subject eyes, 
a two-tailed paired sample t-test for 
the difference between the preoperative 
and postoperative mean depth measure- 
ments failed to show a difference 
(P> .05), as anticipated from simple 
inspection of the findings. However, in 
‘all eyes a prominent deepening of the 
chamber angle occurred postoperatively 
except in those areas limited by periph- 
eral anterior synechiae. 

In all casés but three, the central 
depth was identical at both measure- 
ments. In these three exceptions, an 
increase in chamber depth of 0.10 to 
0.15 mm, representing an increase of 6 to 


10% of the original depth, was found 
after iridectomy. However, instillation of 
one drop of 4% pilocarpine shallowed the 
anterior chamber to the preoperative 
depth in two of these eyes. 


DISCUSSION 


Increase in the central anterior cham- 
ber depth postoperatively was not ob- 
served either clinically or statistically. 
The true deepening of the anterior cham- 
ber is confined to the periphery, al- 
though casual slit-lamp observation gives 
an impression of generalized deepening 
of the entire chamber. At the time of the 
measurements, there was no residual 
effect of the weak cycloplegic used im- 
mediately postoperatively. These obser- 
vations are consistent with the presently 
accepted concept of angle closure caused 
by pupillary block.’ Iridectomy relieves 
the pressure gradient between the pos- 
terior and anterior chambers, bypassing 
the relative pupillary block at the lens 
surface, thereby alleviating the iris- 
bombé. Iridectomy does not, however, 
cause a retromovement of the lens with a 
deepening of the central chamber. 
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As expected, variability in the place- 
ment of the iridectomy did not relate to 
the success of the procedure as long as it 
was peripheral to the collarette and not 
in an area of posterior synechiae forma- 
tion. Similarly, the effect of the iridecto- 
my was independent of the size of the 
perforation. 

Barkan! stated: 


A deepening of the axial depth of the cham- 
ber, as measured by the Ulbrich drum was 
observed in many cases of chronic nonconges- 
tive narrow-angle glaucoma after iridectomy. 
It occurred within a short span of time (days 
or weeks) or over the course of several 
months. 


In contrast, Tornquist,? Weekers and 
Grieten,’ and Iuglio,® describe series of 
16 eyes, 11 eyes, and ten eyes, respec- 
tively, in which there was no significant 
increase in the postoperative chamber 
depths. Lowe’ did not measure the 
anterior chamber depth directly in his 
series but indicated agreement with the 
contention that the central anterior 
chamber depth does not increase after 
iridectomy. 

In contrast to those seen after surgi- 
cal iridectomy, central chamber depth 
changes after laser iridectomy are par- 
ticularly significant, because the integri- 
ty of the globe has not been compro- 
mised. The various possible operative 
complications of surgical iridectomy that 
might affect the chamber depth, such as 
‘zonular rupture, vitreous loss, lens dis- 
ruption, peripheral synechiae formation, 
disturbances in aqueous production, 
wound leaks, and gross alterations in the 
limbal anatomy, are absent in the laser 
procedure. Although some iritis and 
pigment dispersion are always seen after 
laser iridectomy, there is no reason to 
expect that these phenomena would 
affect the chamber depth significantly. In 
any case, they were not present at the 
time of the postoperative measurements 
in our series. 
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Our findings support the contention 
that the anterior chamber does not in- 
crease in depth after iridectomy. The 
widespread but unfounded impression 
that iridectomy deepens the chamber 
generally is probably consequent to a 
combination of peripheral deepening as a 
result of the iridectomy, true central 
deepening caused by the postoperative 
use of strong cycloplegics, and the ab- 
sence of preoperative, miotic-induced 
shallowing.’ 


SUMMARY 


We found the true anterior chamber. 
depth to be unaffected by successful laser 
iridectomy in ten eyes treated by this 
modality for chronic angle-closure glau- 
coma. The apparent general deepening 
seemed to be the result of peripheral 
chamber deepening combined with the 
common use of strong cycloplegic agents, 
reversing the shallowing effect of preop- 
erative miotic medications. 
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ACUTE ANGLE-CLOSURE GLAUCOMA SECONDARY TO AN ANEURYSM 
OF THE POSTERIOR COMMUNICATING ARTERY 


W. BRUCE WILSON, M.D., AND HirsH E. BARMATZ, M.D. 
Denver, Colorado 


The most common inciting cause of 
acute angle-closure glaucoma is a mid- 
dilated pupil ina person who has inherited 
a narrow anterior chamber angle.! Proba- 
bly the dilation of the pupil is physiologic 
in most cases. Rarely, however, inter- 
ruption of the parasympathetic supply to 
the sphincter pupillae muscle may initi- 
ate the attack. 


CASE REPORT 


A 57-year-old woman without a previous history of 
significant disease developed pain behind and above 
her left eye two hours before she was admitted to the 
hospital. The onset of the pain was coincident with 
lifting, and was associated with a sudden feeling of 
faintness and nausea. The patient said there had been 
some discomfort about the left eye for two to three 
days. She had also noticed mild redness of the eye 
associated with a scant watery discharge for three 
weeks before the pain developed. 

The results of a neurologic examination were 
normal, except for findings of the partial left third 
nerve paresis. The right anterior chamber angle was 
narrow and the left chamber angle was closed over 
75% of its circumference. Otherwise abnormal 
findings were limited to the left eye. Visual acuity 
was 6/18 (20/60). The pupil was oval vertically, 7 mm 
in diameter, and fixed. There was 3 mm of blepha- 
roptosis of the upper eyelid. Ocular motility was full. 
The patient denied diplopia. The applanation intra- 
ocular pressure (IOP) was L.E.: 35 mm Hg and R.E.: 
16 mm Hg. The conjunctiva was slightly red and 
aioa but the cornea and anterior chamber were 
clear. 

Within two hours several applications of 2% pilocar- 
pine had constricted the left pupil to 2 mm (3 mm in 
the right eye). The IOP in the left eye was 15 mm Hg. 
The pain was moderately reduced but pain and 
nausea persisted for several hours into the evening. 
She took meperidine HCl (Demerol) to relieve the 
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pain. The next morning the pain was essentially 
unchanged but the left third nerve was totally 
paretic. The angle of the affected side was narrow but 
open throughout. The cerebrospinal fluid was grossly 
bloody and angiography showed a posterior commu- 
nicating aneurysm. The neck of the aneurysm was 
ligated. A peripheral iridectomy was done on each 
eye a few weeks later. 

Three months after the operation on the aneurysm 
the left upper eyelid began to lift slowly. Three 
months later best corrected visual acuity was R.E.: 
6/6 (20/20) and L.E.: 6/7.5 (20/25). Color vision and 
fields were normal. A central scotoma could not be 
shown on the left., The right pupil was normal; the 
left pupil was 6 mm and oval. It was fixed to light and 
near stimuli but did react minimally on upgaze. The 
left upper eyelid had 1 to 2 mm of blepharoptosis and 
was elevated 1 to 2 mm on downgaze or adduction. 
The left eye was slightly hypotropic and exotropic. 
Adduction was 50% of normal on the left but 
abduction was normal. Upward and downward move- 
ments of the left eye were minimal. Horizontal 
optokinetic stimulation produced a normal response. 
Vertical optokinetic stimulation also produced hori- 
zontal movement of the left eye. Intraocular pressure 
was 15 mm Hg in each eye and the fundi were 
normal. 


DISCUSSION 


The clinical appearance in this patient 
suggested an acute attack of angle- 
closure glaucoma. However, several fea- 
tures indicate that it was not the usual 
case of acute angle-closure glaucoma. 
Even though the IOP was increased 
(35 mm Hg), a pressure of 50 mm Hg or 
greater would be more typical for acute- 
angle closure glaucoma. The closure of 
the anterior chamber angle over only 
75% of its circumference probably ac- 
counts for the observed pressure level. 
The ease with which the pupil was 
constricted with 2% pilocarpine was unu- 
sual for acute angle-closure glaucoma. 
Even more significant, the pain was only 
minimally relieved by the miosis and 
pressure decrease. Other unusual fea- 
tures were the absence of corneal edema 
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and photophobia and the mild redness of 
the eye for three weeks before the pain. 

Angle closure secondary to pupil dila- 
tion was the mechanism that produced 
the increased IOP. Both eyes had narrow 
angles. The angle (involved side) was 
75% closed on admission and the pres- 
sure decreased to 15 mm Hg with miosis 
and a resolution of the partially closed 
angle. 

It is doubtful that a change in parasym- 
pathetic innervation affected the IOP in 
our patient. Experimental evidence indi- 
cates that in the presence of an open 
angle, interruption of third nerve para- 
sympathetic fibers intracranially (the site 
of involvement in our patient) produces 
little, if any affect, on IOP in dogs. The 
procedure tended to decrease IOP,’ 
which is consistent with the finding that 
an experimental destructive lesion in the 
area of the ciliary ganglion reduces IOP.’ 
Probably both lesions decrease the flow 
of aqueous into the eye. 

It is unlikely that our patient had an 
increased parasympathetic stimulation 
secondary to the aneurysm because the 
pupil was dilated. In any case, experi- 
mental stimulation seems to produce an 
increased outflow as well as an increased 
inflow.** The net effect is an IOP that is 
unchanged or reduced. 

That a change in sympathetic innerva- 
«tion caused the increase in IOP is unlike- 
ly. It is difficult to see how there would 
be an interruption of the sympathetic 
supply to the orbit, because most sympa- 
thetic fibers enter the orbit with nerves 
other than cranial nerve III.’ The skin of 
the face on the left did not show any 
difference in moisture, temperature, or 
color when compared with the other side 
and the pupil was dilated. Experimental 
interruption of sympathetic innervation 
in animals does not seem to produce any 
change in inflow, but may produce an 
increased outflow. *"! Stimulation of the 
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preganglionic cervical sympathetic nerve 
produces a decrease in inflow and an 
increase in outflow.®” 

If there was an increased amount of 
epinepherine circulating because of the 
physiologic crisis, a decreased inflow and 
an increased outflow would be expected, 
which would produce a decreased 
IOP. Extraocular muscle tension was 
probably not a factor because relaxation 
of the tension of the extraocular muscles 
would produce a decrease in IOP if any 
measurable change took place.” 

Our patient had the unusual coirtci- 
dence of a narrow angle in the presence. 
of the third cranial nerve paresis. A 
similar situation might be expected in 
any individual with marked narrowing of 
the anterior chamber angle superim- 
posed on a dilated pupil, as described by 
Zaidi. His case involved third nerve 
paresis related to diabetes mellitus. As in 
our case, IOP was moderately increased 
and the attack of angle closure was easily 
broken with pilocarpine therapy. Simi- 
larly, no photophobia or corneal edema 
occurred. However, pain and redness of 
the conjunctiva did not occur in his 
patient. Whether the redness of the 
conjunctiva and the pain were related to 
a change in the sympathetic system, as 
may occur in cluster headache, is not 
certain. 

In our case there was a marked, 
relative early involvement of the pupil in 
relation to the well-preserved ocular 
motility. Only rarely is such a transition 
of progressive oculomotor nerve palsy 
reported in the presence of a posterior 
communicating aneurysm.” : 


SUMMARY 


A 57-year-old woman developed pain 
behind and above her left éye. She had a 
partial oculomotor nérve paresis manifest 
by slight blepharoptosis and a dilated 
pupil. Both anterior chamber angles 
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were narrow but the left was partially 
occluded. There was no photophobia or 
corneal edema. Though the moderately 
increased intraocular pressure was con- 
trolled by medication, pain persisted and 
the oculomotor nerve palsy became com- 
plete 12 hours later. Cerebral angiogra- 
phy was done. She had an aneurysm of 
the left posterior communicating artery. 
The aneurysm was treated by neurosur- 
gical techniques and the oculomotor 
paralysis resolved within a few months 
except for misdirection in regeneration. 
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MEETINGS, CONFERENCES, SYMPOSIA 
EDITED BY THOMAS CHALKLEY, M.D. 


CENTENARY MEETING OF THE 
OPHTHALMOLOGICAL SOCIETY 
OF THE UNITED KINGDOM 


The 1980 meeting of the Ophthalmo- 
logical Society of the United Kingdom, 
under the aegis of Professor Norman 
Ashton, marked the 100th anniversary of 
the founding of the Society by William 
Bowman in 1880. The meeting was a 
magnificent ceremony of color and pag- 
eantry (Figs. 1 and 2), which provided an 
unforgettable experience for all who had 
the privilege of attending. 

All British ophthalmology rallied to 
make the meeting a great success. Presi- 





Fig. 1 (Newell). The Armorial Bearings of the 
Society, granted in 1965. “Sable on an open Book 
proper edged and bound an Eagle rising Or on a 
Chief wavy Gold a representation of the Eye of 
Horus of the Field And for the Crest On a Wreath Or 
and Vert In front of a demi Archer habited Vert 
sleeved and belted Gules hooded Sable Bow in full 
draught to the dexter proper four Escallops Or as the 
same are in the margin hereof more plainly depicted. 
_. .On the dexter side a figure representing Apollo 
proper holding in the exterior hand a Lyre Or and on 
the sinister side a representation of a Franciscan Friar 
holding in the exterior hand a Magnifying Glass.” 
The Bearings are of course in livery colors. 


dent Ashton was assisted by the vice- 
presidents, P. L. Blaxter, J. E. Cairns, 
D. P. Greaves, and Redmond Smith; 
Editor, P. D. Trevor-Roper; Treasurer, 
F. W. Law; Assistant Treasurer, A. D. 
McG. Steele; and the Honorary Secre- 
taries, J. S. Shilling and A. H. Chignell. 
The meeting opened with a Thanksgiv- 
ing Service in Westminster Abbey. The 
music was provided by the Royal Army 
Medical Corps and fanfares were played 
by trumpeters from the Royal Military 
School of Music. 
Representatives in clerical, military; 
and academic uniform participated from 
all over the world. The procession was 
led by representatives of the medical 
services of the British Armed Forces 
followed by representatives of the British 
Red Cross Society, The Worshipful Com- 
pany of Barber-Surgeons, The Worship- 
ful Company of Spectacle Makers, The 
Worshipful Society of Apothecaries of 
London, representatives of the Universi- 
ty of London, colleges and medical socie- 
ties, including The Royal College of 
Physicians of London, The Royal College 
of Surgeons of England, The Royal Col- 
lege of Physicians of Edinburgh, The 
Royal College of Surgeons of Edinburgh, 
The Royal College of Obstetricians and 
Gynaecologists, The Royal College of 
General Practitioners, The Royal College 
of Pathologists, The Royal Society of 
Medicine, The Royal College of Nursing 
of the United Kingdom, The British 
Postgraduate Medical Federation, The 
British Medical Association, The Faculty 
of Ophthalmologists, The Association of 
Clinical Pathologists, and the ophthalmic 
section of the Royal Society of Medicine. 
These were followed by representatives 
of the orthoptists, opticians, ophthalmic 
nurses, eye hospitals of the United King- 
dom, the European Ophthalmological 
Society, the Academia Ophthalmologica 
Internationalis, the International Coun- 
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cil of Ophthalmology, and fifteen oph- 
thalmic societies affilitated with the 
Ophthalmological Society of the United 
Kingdom Members of The Most Venera- 
ble Order of St. John of Jerusalem were 
in full Crusader attire. They were fol- 
lowed by the members of the Council of 
the Ophthalmological Society of the 
United Kingdom and the chaplains of 
Moorfields Eye Hospital and representa- 
tives of churches. 

The Abbey was filled with these 
groups as well as representatives of blind 
groups, nursing groups, and visitors. 
-The Lord Mayor of Westminster was 
received and conducted to his seat in the 
choir, followed by His Royal Highness 
The Duke of Gloucester, Grand Prior of 
the Knights of St. John. His Royal High- 
ness, The Prince Philip, Duke of Edin- 
burgh was received in the church with 
a fanfare. The Dean of Westminster 
opened the Thanksgiving. The hymns 
selected referred particularly to light, 
vision, and the eyes. The lessons were 
read by Mrs. M. D. Carmichael, Life 
President of the International Ophthal- 
mic Nurses Association, and by Professor 
Norman Ashton. The Westminster Choir 
sang the CXXI Psalm, “I will lift up mine 
eyes unto the hills: from whence cometh 
my help. . The Lord Bishop of 
Salisbury delivered the sermon and the 
services closed with the British national 
anthem, “God save the Queen,” which 
was played with a fanfare of trumpets. 
The services were followed by luncheon 
in the Great Hall of Westminster School. 

The opening scientific program was a 
‘symposium devoted to “Then and Now,” 
contrasting ophthalmic knowledge in 
1880 with 1980. President Ashton de- 
scribed William Bowman’s skill as an 
artist, and he described the history of the 
lithography of Bowman’s plates for his 
publication concerning voluntary muscle 
in the proceedings of the Royal Society. 
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Fig. 2 (Newell). The crest of the Arms was used in 
the design of the lapel badge provided for those 
attending the Centenary Meeting. 


President Ashton had even found the 
original drawings from which the litho- 
graphs were made. Professor A. Edward 
Maumenee discussed uveitis; Sir Ste- 
phen Miller, glaucoma; Professor Paul 
Henkind, the retina; Professor Barrie 
Jones, trachoma; and Patrick D. Trevor- 
Roper provided a most engaging vignette 
on therapy. 

Lorenz Zimmerman gave the 48th’ 
Bowman Lecture. His topic was uveal 
melanomas. His major plea was for care- 
ful observation of small tumors rather 
than immediate enucleation. He em- 
phasized that there has been little 
change in the prognosis of melanomas of 
the uvea throughout the years. 

The following morning J. R. Hudson 
chaired a symposium on retinal detach- 
ment. In the afternoon, P. L. Blaxter 
chaired a symposium on medical oph- 
thalmology. President Ashton presided 
at the session on ocular pathology the 


VOL. 89, NO. 6 


following morning, and in the afternoon 
Redmond Smith chaired a symposium on 
cataract surgery. 

The annual dinner was an exciting 
event. More than 500 guests had gath- 
ered from more than 60 countries. The 
dinner was followed by the traditional 
toasts to the Queen, to the Society, and 
to the guests with the appropriate re- 
sponses. 

One of the features of the meeting was 
“A Hundred Years of History of the 
Ophthalmological Society of the United 
Kingdom,” written by Frank W. Law. Mr. 
Law has been Honorary Treasurer of the 
Society for 33 years. Earlier he had 
published a sequel to Treacher Collins's 
first volume of the history of Moorfields 
Eye Hospital. 
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The officers of the Ophthalmological 
Society of the United Kingdom had 
presented a presidential badge to the 
Ophthalmological Society of Australia in 
1969. This year, the Ophthalmological 
Society of Australia reciprocated with a 
silver chain for the presidential badge of 
the Ophthalmological Society of the 
United Kingdom. 

The meeting was outstanding in every 
respect. It reflected the careful planning 
of President Ashton and the Council, 
which included, in addition to the off- 
cers named above, the following: R.’ K. 
Blach, A. G. Cross, R. B. Harcourt; 
R. J. Marsh, M. J. Roper-Hall, D. F. 
Woodhouse, C. A. Brown, S. J. Crews, 
T. J. ffytche, G. I. Scott, J. E. Wright, 
and M. H. Whiting. 

FRANK W. NEWELL 
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PITUITARY TUMORS REASSESSED 


In light of recent electron microscopic 
and immunohistochemical studies, the 
time-honored classification of pituitary 
tumors on the basis of light microscopic 
staining characteristics is no longer 
valid.’ Agranular tumors at a light 
microscopic level (chromophobe) almost 
invariably contain secretory granules 
identifiable by more refined techinques.? 
Tumors devoid of visible granules 
can produce acromegaly,*’ Cushing’s 
disease,*” and Forbes-Albright syn- 
drome.*!*5 

The lobules of the normal pituitary 
gland are composed of six cell types.* 
Five of these are responsible for secre- 
tion of the hypophyseal hormones under 
the control of the hypothalamus (Table 
1). This sixth cell is called a follicular cell, 
and it has no known secretory function. 
Recently, specific radioimmune assays 
have been developed for each of the 
hypophyseal hormones. Any of these 
cells may proliferate and produce a se- 
creting adenoma which may or may not 
be accompanied by clinical minifes- 
tations.°* Tumors unaccompanied by 


clinical manifestations are classifed as 
nonsecreting, and those tumors associat- 
ed with syndromes related to hyperse- 
cretion of hormones are termed secreting 
tumors (Table 2.) 

It is possible that a major unforeseen 
problem will be created by the develop- 
ment of specific radioimmune assays for 
each of the hypophyseal hormones, espe- 
cially prolactin, and by the identification 
of a specific pathoetiology for many 
clinical syndromes previously classified 
as idiopathic in nature. A bold but appro- 
priate neurosurgical intervention using 
microsurgical _transsphenoidal tech- 
niques on microadenomas®**!”3:5 of the 
pituitary gland is often indicated. Some 
estimate of the magnitude of this prob- 
lem in terms of appropriate surgical 
intervention may be obtained from re- 
cent published reports. McCormick and 
Halmi have demonstrated asymptomat- 
ic pituitary adenomas in 9% of 1,600 
consecutive autopsies. Perhaps as many 
as 80% of these tumors are potentially 
prolactin-secreting.!! Additionally, 15 
to 20% of nonpregnant amenorrheic 
women and 11% of infertile oligospermic 
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TABLE 1 
ANTERIOR PITUITARY HORMONES AND HYPOTHALMIC REGULATORS" 


ee oom Om = 


Cell Type Hormone 
Somotrophic Growth 
Lactotrophic Prolactin 
Gonadotrophic Follicle-stimulating 

Luteinizing 
Corticotrophic ACTH 
Thyrotrophic Thyroid-stimulating 


* Adapted from Abboud and Laws.” 


men may have _ hyperprolactinemia.” 
Abboud and Laws® categorically stated 
that, “Hyperprolactinemia is the hall- 
mark of endocrine abnormality.” 
Prolactinemias can be divided into 
those contained within the sella turcica, 
microadenomas, and those of large size 
(macroadenomas) (Table 3).°*!3°9 The 
ergot-derivative (2-bromo-a-ergocryp- 
tine)®!!5.172127 işs a dopamine agonist 
that effectively regulates prolactin levels 
in almost all patients with prolactin- 
secreting adenomas. It also reduces 
tumor size significantly in patients with 
macroadenomas.””?", Apparently the 
most effective therapy for prolactin- 
secreting microadenomas is transspheno- 


TABLE 2 
CLASSIFICATION OF PITUITARY ADENOMAS 





Associated Clinical 





* Hormone 
Secreted Manifestation 
ACTH Cushing's disease; Nelson’s 
syndrome 
Growth In children, gigantism; 
in adults, acromegaly 
Prolactin* In women 
amenorrhea-galactorrhea, Forbes- 
Albright syndrome, Chiari- 
Frommell syndrome; in men, 
decreased libido, oligospermia 
Thyroid- Thyrotoxicosis (rare) 
stimulating 
Follicle- Precocious puberty 
stimulating 
Luteinizing Precocious puberty 
None Isolated or combined 


hypopituiarism 


*Nonsecreting tumors may also produce prolactin. 


Hypothalmic Regulator 


GH-releasing and GH-inhibiting factors 

Prolactin-releasing and prolactin- 
inhibiting factors 

Gonadotrophin-releasing factor 

Gonadotrophin-releasing factor 

ACTH-releasing factor 

TSH-releasing factor 


idal surgery, but bromocriptine therapy 
should be recommended in patients with 
macroadenomas. 
Recently, Tyrrell and associates’ have 
demonstrated the efficacy of selective 
resection of pituitary microadenomas by 
the transsphenoidal approach in patients 
with Cushing’s disease. In their series of 
22 patients, routine plain skull radiogra- 
phy did not reveal generalized enlarge- 
ment of the sella turcica in any patient. 
Biplane hypocycloidal polytomographic 
results were abnormal in 14, but eight 
patients had normal radiographic stud- 
ies. They believe most patients with 
Cushing’s disease have secreting tumors 
of the pituitary gland and that microa- 
denomectomy is the preferred treat- 
ment. We can infer from their paper that 
Nelson’s syndrome associated with an 


TABLE 3 
PROLACTINOMAS 








Microadenomas Macroadenomas 





Greater incidence in Greater incidence in «e 


females males 
Prolactin median, Prolactin median, 
500 ng/ml 800 ng/ml 


Transsphenoidal surgery 
will not return 
prolactin levels 
to normal 

Tend to be aggressive 

41% cause visual 
impairment 

Postsurgical prolactin 
median, 200 ng/ml 


Transsphenoidal surgery 
will cure 80% 
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aggressive pituitary macroadenoma is an 
iatrogenic disease, that is, early trans- 
sphenoidal surgery for an ACTH- 
secreting pituitary tumor will prevent 
the development of this syndrome com- 
plex. 

The availability of specific radioim- 
mune assays for pituitary hormones, the 
refinement and identification of hypotha- 
lamic controlling substances, the discov- 
ery or development of new blocking 
agents, and the continued decrease in 
the morbidity of transsphenoidal micro- 
surgery may make the chiasmal syn- 
drome, as we fondly know it, noteworthy 
for its rarity. 

R. M. BURDE 
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Food and Drug Administration 
Implant Follow-up 


Editor: 


The matter of implant patients who are 
ultimately lost to follow-up by the Food 
and Drug Administration (FDA) is of 
great concern to all of us. It is possible 
for patients with complications or those 
requiring lens removal to be treated by 
physicians who are not implant investiga- 
tors and who are under no obligation to 
report their activities. Many investiga- 
tors may also feel they have no obligation 
to report difficulties they see in patients . 

To reduce even farther the already low 
loss to follow-up rate and to enhance the 
validity of the FDA study, the American 
Intra-ocular Implant Society strongly 
recommends that all ophthalmologists, 
whether investigators or not, consider 
the following recommendations: 

l. If your implant patients leave the 
area, make sure their continued 
follow-up is reported either by you 
or by their new ophthalmologist 
(follow-up by telephone if neces- 
sary). 

2. An ophthalmologist (investigator or 
not) who receives a patient postop- 
eratively should make contact with 
the implant surgeon and arrange for 
continuous reporting on the pa- 
tient. 

3. In the rare event a patient does not 
recall who the implanting surgeon 
was and if the implant was done 
after Feb. 9, 1977, you may obtain 
this information by telephoning the 
Intraocular Lens Manfacturers As- 
sociation at 213-596-9397. 
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4. Ophthalmologists who are not in- 
vestigators should take on the re- 
sponsibility of investigators if they 
accept an implant patient to 
follow-up. 

5. Investigators should advise their 
noninvestigator colleagues of the 
importance of this for an accurate 
study. 

We hope all ophthalmologists 
will continue to cooperate in a 
professional manner as we have in 
the past to insure that this FDA 
study of intraocular lenses is the 
best possible. 

KENNETH J. HOFFER, M.D. 

American Intra-Ocular Implant Society 

Santa Monica, California 


Filter Failure 


Editor: 


Recently our Coherent Radiation 
laser, the argon model 800, which was 
purchased in 1972, had an extraordinary 
breakdown. While one of us was using 
the laser, it became obvious that scat- 
tered argon light was entering the left 
eye of the surgeon. On examining the 
laser, we found that there was no filter in 
front of the left eye during the delivery of 
the light to the patient. The right eye had 
the filter in place. 

There are two filters, disk shaped in 
nature, that are rotated into place during 
photocoagulation, covering the right and 
left eye independently. The filter in the 
left eye became loose and fell out be- 
cause of the failure of the epoxy cement. 
Therefore, argon light entered the sur- 
geon's eye. 

We think this may be a significant 
complication after several years of use 
and that those who are using Coherent 
Radiation photocoagulators should be 
aware of this potential danger. This 
problem can be detected only by closing 
one eye at a time, and testing each filter 
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separately. There is no fail-safe mecha- 

nism to prevent the machine from firing 
in spite of filter failure. 

J. B. WALSH, M.D. 

B. E. WRIGHT, M.D. 

Bronx, New York 


Reply 


Editor: 

Only a few of the early Model 800 
photocoagulators were produced with 
the safety filters dependent upon epoxy 
cement. We soon discovered that the 


_ frequent opening and closing of the filter 


assembly tended to jar loose the filter 
lenses and, consequently, we added 
screws to eliminate this failure. 

The Model 800 was superceded by the 
Model 900 in 1975 but filter conversion 
kits are still available for the 800 on 
special order. We have recommended for 
several years that any customers who 
have the early units consider replace- 
ment or conversion and we do offer a 
trade-in allowance for the old unit. A 
routine inspection of this aspect of the 
early Model 800 units is advisable. 

R. J. BURKE, PH.D 
Coherent Radiation, 
Palo Alto, California 


Occupational Exposure and 
Choroidal Melanoma 


Editor: 

We recently read with interest the 
article, “Increased incidence of choroidal 
melanoma occurring in a single popula- 
tion of chemical workers,” by D. Albert 
and associates. (Am. J. Ophthalmol. 
89:323, 1980). They found a statistically 
significant increase in choroidal melano- 
mas among present or former workers of 
a chemical plant, making a strong case for 
occupational exposure as an etiologic 
factor. 

This paper brought to mind an earlier 
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work by Rahi,! in which complement- 
dependent cytotoxic antibodies were 
identified in some patients with choroi- 
dal melanomas. These antibodies were 
patient-specific and there was no cross- 
reactivity between serum from one pa- 
tient and tumor from another patient. 
This suggests that there are new antigens 
on the melanoma cell surface which are 
patient-specific and probably comparable 
to the tumor-specific transplantation an- 
tigens (TSTAs) that have been observed 
in other types of malignancy. This is not 
to be confused with the intracellular 
antigen found in all melanomas. Antibod- 
ies to this antigen are not patient-specific 
and can be found in almost all patients 
with choroidal melanomas.”* One of the 
interesting applications of this work on 
other tumors has been the finding that 
chemically induced tumors possess 
unique TSTAs, while virus-induced tu- 
mors typically share TSTAs with other 
tumors caused by the virus. Since 
Rahis work! suggests that choroidal mel- 
anomas have unique TSTAs, this is con- 
sistent with a chemically induced tumor, 
which is of particular note in light of the 
work of Albert and associates. If this 
association holds, one would certainly 
expect to find a number of papers in the 
near future relating environmental expo- 
sure and choroidal melanoma. 
JOEL M. Corwin, M.D. 
JOHN J. WEITER, M.D. 
Boston, Massachusetts 
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Optic Nerve Hypoplasia and 
Young Maternal Age 


Editor: 

In their article “Optic nerve hypopla- 
sia associated with absent septum pel- 
lucidum and hypopituitarism” (Am. J. 
Ophthalmol. 89:113, 1980), W. Krause- 
Brucker and D. W. Gardner have 
thoroughly documented the neuro- 
ophthalmic and neuro-endocrine dimen- 
sions of optic nerve hypoplasia in five 
children. The authors noted that all the 
children were first-born, but they report- 
ed maternal age at delivery only in Case 
1 (21 years). 

One feature not brought out in their 
article is important. Two recent reports 
point out that children with optic nerve 
hypoplasia often have extremely young 
mothers.!* In a small sample, 14 mothers 
of such children had a mean age of 20.0 
years at delivery, whereas the mean age 
of all mothers at delivery in that state 
during a recent year was 24.7 years.” 

We have recently encountered two 
patients with severe bilateral optic nerve 
hypoplasia (both had normal computed 
axial tomograms and were not clinically 
hypopituitary). The mothers, in each 
instance 16 years old and unmarried, 
adamantly denied drug use during preg- 
nancy. 

Further epidemiologic study of pa- 
tients with optic nerve hypoplasia is 
needed. Maternal and paternal age, his- 
tory of drug exposure during pregnancy, 
gravidity, and marital state should be 
studied as well as central nervous system 
structure and pituitary-hypothalamic 
function. The disorder may be intrinsic 
to pregnancies of very young women, as 
monosomy X appears to be,® or it may 
be caused by experiences more common 
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among young women, among which 

must be the use of therapeutic or recrea- 
tional drugs. 

HENRY J. L. VAN Dyk, M.D. 

KEITH S. MORGAN, M.D. 

New Orleans, Louisiana 


REFERENCES 


l. Elster, A. B., and McAnarney, E. R.: Maternal 
age re septo-optic dysplasia. J. Pediatr. 94:162, 1979. 

2. Lippe, B., Kaplan, S. A., and LaFranchi, S.: 
Septo-optic dysplasia and maternal age. Lancet 2:92, 
1979. 

3. Warburton, D., Kline, J., Stein, Z., and Sus- 
ser, M.: Monosomy X. A chromosomal anomaly 
associated with young maternal age. Lancet 1:167, 
1980. 


Malignant Glaucoma and 
Fluid Flow Rate 


Editor: 


I wish to add a comment ,to the 
excellent study “Experimental perfu- 
sions through the anterior and vitreous 
chambers with possible relationships 
to malignant glaucoma’ by D. L. Ep- 
stein, J. M. Hashimoto, P. J. Anderson, 
and W. M. Grant (Am. J. Ophthalmol. 
88:1078, 1979). These authors concluded 
that increased pressure in the space 
behind a posteriorly detached vitreous 
leads to a decrease in fluid movement 
through the vitreous gel. Experimental 
studies with bovine and rabbit vitreous 
have been performed which provide a 
confirmation of these data. Fatt’ mea- 
sured the hydraulic flow conductivity of 
animal vitreous in vitro, noting that with 
increased pressure on the gel it became 
dehydrated and the fluid conductivity 
decreased. A 60 to 70% decrease in water. 
content led to a decrease in conductivity 
of about one half. This phenomenon is 
observed in all connective tissues, with 
the vitreous acting in this circumstance 
like a highly hydrated connective tissue. 

One potential explanation for the oc- 
currence of malignant glaucoma, then, is 
the following: (1) an initiating event 
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occurs to increase the posterior force 
applied to the vitreous gel (for example, 
increased fluid pressure in the cavity 
posterior to the detached vitreous); (2) 
fluid flows through the vitreous toward 
the anterior chamber at an increased 
rate, but some compaction (in effect, 
dehydration) of the gel occurs; (3) due to 
the compression, the fluid conductivity 
of the vitreous gel decreases, and with 
continued higher pressure from pos- 
teriorly, the gel undergoes further de- 
crease in conductivity, setting up a vi- 
cious circle; (4) the compressed vitreous 
gel is moved forward physically by the 
posterior-to-anterior pressure difference, 
apposing some portions of the gel to 
anterior structures (ciliary body, lens, 
iris), and thereby decreasing the availa- 
ble surface area for water leaving the 
anterior, surface of the gel. This would 
lead to an intensification of the decrease 
in fluid permeability of the vitreous as 
well as to shallowing of the anterior 
chamber. 

This proposed sequence, which is 
simply restated in modified form from 
Epstein and associates, incorporates the 
data of Fatt, and seemingly provides a 
reasonable explanation for the clinical 
features of malignant glaucoma as well as 
its therapy. Osmotic agents would, by 
decreasing the fluid contents of the 
vitreous cavity, lower the pressure be- 
hind the vitreous, allowing improved 
fluid conductivity and sometimes restor- 
ing normal tissue relationships and intra- 
ocular pressure. Surgical disruption of 
the vitreous gel structure (either central- 
ly via the pupil, or through a pars plana 
approach) would prevent the reoccur- 
rence of the cycle since there would be 
no intact vitreous gel to act as a dia- 
phragm across the entire globe. 

In unpublished experiments carried 
out with Jonathan Pederson, I have 
demonstrated a similar phenomenon in 
aphakic eye bank eyes. In six such eyes, 
when the fluid pressure behind the 
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vitreous body was increased only mod- 
estly, the vitreous body and iris moved 
forward to flatten the anterior chamber. 
This occurred when the pressure in the 
posterior vitreous cavity (behind the 
detached vitreous body) was raised a few 
millimeters of mercury above the anteri- 
or chamber pressure. In one eye in 
which the vitreous gel was disrupted 
prior to experimental manipulation (pre- 
sumably at the time of cataract extrac- 
tion), fluid flowed easily into the anterior 
chamber and the resistance to fluid 
movement was apparently negligible. 
We are still left, however, with ex- 
plaining how the initial increased pres- 
sure behind the vitreous body occurs. 
When the process occurs at the time of 
surgery, the anterior chamber pressure 
is reduced to atmospheric pressure as it 
is opened. Thus, there is surely a higher 
pressure behind the vitreous, providing 
the initiating event. Yet, in some eyes, 
malignant glaucoma occurs long after 
surgery or even in an unoperated eye.” 
In these cases, if the fluid causing the 
pressure difference comes from the cili- 
ary body, how does it move through or 
behind the vitreous without being able to 
return forward just as easily? Could the 
increase in pressure come from abnormal 
fluid dynamics in the posterior pole—for 
example, increased transudation or de- 


creased reabsorption of fluid in the reti- r 


nal or choroidal circulation? Or is the 
vitreous the primary element, with some 
patients developing poor fluid conductiv- 
ity so that the most minimal pressure 
difference from posterior to anterior sets 
off the malignant cycle? 
HARRY A. QUIGLEY, M.D. 
Baltimore, Maryland 
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Oxygen Permeability of Contact Lenses 
Editor: 


In the article, “The microbial flora in 
extended-wear contact-lens wearers” 
(Am. J. Ophthalmol. 88:543, 1979), by 
G. Smolin, M. Okumoto, and R. A. 
Nozik, the oxygen permeability of a 
contact lens was expressed as a percent- 
age. I realize that this manner of express- 
ing the oxygen permeability of contact 
lenses is often encountered in published 
reports. However, this terminology is 
incorrect and should not be used. The 
oxygen permeability of a contact lens 
must be expressed by a permeability 
coefficient (P = D-k) in units that repre- 
sent the amount of oxygen transported 
through a lens of unit area in unit time by 
unit driving force. The custom of using 
“oxygen percent” to characterize the per- 
meability of contact lenses originated 
from the work of Hill, Fatt, and others.’ 
The technique detects a “short-term 
oxygen debt” on the cornea by a given 
lens, and is expressed as the “equivalent 
oxygen percent” that would produce the 
same effect on the cornea. 

Undoubtedly, this oxygen percentage 
is related to the oxygen permeability 
coefficient of the contact lens, or, even 
better, to the oxygen transmissibility of 
the lens (D-k/L, where L is the thickness 
of the lens). Incidentally, in my opinion, 
the short-term oxygen debt produced on 
the cornea by a lens provides a useful 
indication of contact lens performance. 
But this is not the point. When an author 
wishes to give the oxygen permeability 
coefficient for a given lens, he should use 
the proper units. If he wishes to give the 
short-term equivalent oxygen debt, it 
should be so designated. 

MIGUEL F. RoFojo, D.Sc. 
Boston, Massachusetts 
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Advances in Ophthalmology: Volume 40. 
Edited by M. J. Roper, H. Sautter, 
and E. B. Streiff. Basel, Switzerland, 
S. Karger AG, 1980. Hardcover, 224 
pages, introduction, 55 black and white 
figures. $106.60 
The 40th volume of Advances in Oph- 

thalmology contains three monographs. 

Two of the three will be of great interest 

to the readers of this journal and one 

probably of interest only to research 

workers. l 


BOOK REVIEWS 


The most important is probably the ' 


initial article on demography and causes 
of blindness throughout the world by Dr. 
Goldstein of Bethesda, Maryland. In the 
introduction, the author explains the 
difficulty of gathering reliable data. The 
definition of blindness varies enormously 
around the world and the personnel 
needed to determine the causes of blind- 
ness are frequently unavailable in the 
less developed parts of the world. The 
best data are probably collected in the 
United States through a mechanism set 
up by the author some years ago. He 
established a model reporting area con- 
sisting at first of a few states and more 
recently of between 14 and 16 states. 
Further, a strict definition of blindness 
was established so that reporting might 
be comparable from state to state. These 
surveys now include about 30% of the 
population of the United States. Of great 
interest to ophthalmologists are two fac- 
tors: first, that of the population over the 
age of 65, 0.75% are blind; second, that 
the most common cause of blindness is 
“other retinal disease,” mainly senile 
macular degeneration. The author makes 
a plea for a uniform definition of blind- 
ness and better collection of data with 
reference to incidence rather than just 
prevalence. 

The second article is on protein in the 
aqueous humour and this will be of 
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interest primarily to investigators in the 
field of ocular physiology and biochemis- 
try. 
The third article, entitled “First Inter- 
professional Standard for Visual Field 
Testing, is the report of a working group 
on visual fields. Although the findings do 
not have immediate applicability to the 
practice of ophthalmology, some very 
important evaluations are made of visual 
field testing and of the future of automat- 
ed perimetric systems. The authors feel 
that the most important step to be taken 
at this time is standardization of target 
contrast, angular size, background lumi- 
‘nance, exposure duration, patient reac- 
tion time, and fixation. The effect of 
these variables is not as yet known and 
until these data are available establish- 
ment of an absolute standard for visual 
field testing is difficult. The directions for 
the future are clearly marked out by this 
article. 

DAVID SHOCH 


Retinal Detachment Surgery. By A. H. 
Chignell. Berlin, Springer-Verlag, 
1980. Hardcover, 166 pages, index, 50 
black and white figures, one color 
plate. $35.80 


This book is divided into five main 
sections. The first deals with production, 
including pathogenesis, progression, 
predisposing factors, characteristics of 
rhegmatogenous retinal detachment, its 
symptoms, and methods of examination 
emphasizing ophthalmoscopy and visual 
fields. The second considers preopera- 
tive examinations including slit-lamp, 
indirect ophthalmoscopy, three-mirror 
lens, and findings of importance. The 
third covers preoperative management 
and planning of the operation, the fourth 
surgical details, and the fifth postopera- 
tive management and complications. 

The book is generally.well written and 
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concise, with relatively few typesetting 
errors. The style is a summary form; and 
the illustrations range from adequate to 
artistic. The terms used may not all be 
immediately familiar to American oph- 
thalmologists, for example, massive fi- 
brosis of the retina and “U” -shaped tears, 
but the meanings are quickly evident. 
Some of the statements quoted by the 
author are from recent articles which 
perpetuate archaic thoughts. Also, some 
statements are too definitive—using the 
word “always” as opposed to “usually,” 
or saying that traction is “inevitable” at a 
perforation site with retinal incarcera- 
tion. The view that a giant tear is an 
extreme form of the horse shoe-shaped 
tear is not generally held. The prediction 
of the location of a retinal hole according 
to the distribution of the subretinal fluid 
cannot be regarded as invariably reliable. 
The disk, as shown in some drawings and 
as stated in the text, is not centrally 
placed but lies slightly to the nasal side of 
the fundus. Cobblestone degeneration is 
generally not regarded as drusen-like 
bodies with hyperpigmented borders but 
rather a chorioretinal atrophy usually 
interchangeably referred to as paving- 
stone degeneration; neither term is help- 
ful. 

A few inconsistencies appear. For ex- 
ample, while the prognosis for successful 
scleral buckling operations in patients 
with massive periretinal proliferation is 
poor, the injection of silicone oil is not 
preferred over combined scleral buckling 
and vitrectomy, as implied in the discus- 
sion of silicone oil usage; yet this state- 
ment is corrected in the discussion of 
detachments associated with intraocular 
fibrosis. 

The surgical chapter is almost entirely 
limited to operations that require 
cryotherapy, silicone sponge explant, 
and encirclement but is well and tersely 
covered. 

As in any book of this type, there are 


be 
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bound to be minor faults and differences 
of individual interpretation. There is a 
good balance in the references, citing 
different viewpoints to stimulate thought 
and further investigation by the reader. 
From his residency onward the library 
of every ophthalmologist should be aug- 
mented by a number of books on the 
various subspecialities in the field. This 
is a fine introductory book, particularly 
written for residents, given them a quick 
(166 pages), comprehensive, inexpen- 
sive, primer on the subject of retinal 

detachment. 
PETER H. MORSE 


Atlas of External Diseases of the Eye. 
Volume III. Cornea and Sclera. By 
David D. Donaldson. St. Louis, C. V. 
Mosby Company, 1980. Hardcover, 
506 pages, preface, index, 408 illustra- 
tions, 112 stereoscopic views in full 
color on 16 View Master reels. $89.50 


This is the second edition of volume 
II of this series. Dr. Donaldson’s repu- 
tation as an ophthalmic photographer is 
well known to all ophthalmologists and, 
in my opinion, the steroscopic photo- 
graphs obtained with the Donaldson 
External Camera are superb. Therefore, 
one would expect an atlas of Dr. Donald- 
son’s stereoscopic photographs of the 
cornea and sclera to provide a treasure of 
photographic materials. Unfortunately, 
this is not the case. 

The first criticism I have is that no 
place in the forward does Dr. Donaldson 
define for whom he is writing this text. 
Dr. David C. Cogan’s forward is repeat- 
ed from the 1971 first edition and states 
that it is intended for “students, practi- 
tioners and others concerned with ocular 
disease.” If this is true, I feel that the 
selection of diseases illustrated by the 
stereoscopic photographs and the text 
portion of the Atlas is too limited and 
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brief for students or residents in ophthal- 
mology. 

My second criticism is that the second 
edition contains few new stereoscopic 
color photographs. The only changes are 
in the areas of corneal dystrophies where 
an example of dot dystrophy takes the 
place of juvenile epithelial dystrophy, 
Reis-Bückler dystrophy is discarded for 
hereditary recurrent erosion, and fleck 
dystrophy is added. Additionally, a pho- 
tograph of microcystic degeneration has 
been deleted. Although there is more 
text in this edition, including black-and- 


white illustrations (such as giant papillary . 


hypertrophy secondary to contact lens 
wear), there are no color stereoscopic 
photographs to supplement these new 
additions. Another criticism is the poor 
quality of some of these stereoscopic 
photographs. For instance, the photo- 
graph of corneal clouding secondary to 
rubella syndrome is a poor illustration of 
corneal clouding. Important syndromes 
such as mucopolysaccharidosis are not 
illustrated in color stereoscopic photo- 
graphs, whereas an extremely rare con- 
dition, urate keratopathy (which looks 
the same clinically as band keratopathy), 
is. There are good descriptions and 
photographs of fleck and central cloudy 
dystrophy of Francois. However, the 
more important dystrophies such as 
Fuchs dystrophy with cornea guttata and 
lattice dystrophy are poorly illustrated in 
the stereoscopic photographs. Addition- 
ally, the posterior crocodile Shagreen 
and central cloudy dystrophy of Francois 
look the same. 

The stereoscopic photographs in the 
section on postoperative complications 
are outstanding, particularly with regard 
to epithelial downgrowth, postoperative 
infection, and anterior chamber cysts. In 
the section on herpes, it would have 
been helpful had there been a differenti- 
ation between the herpes zoster dendrit- 
ic keratitis and the herpes simplex den- 
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dritic keratitis. There is not even a 
discussion in the differential diagnosis in 
the text. There are no photographs of 
important conditions such as limbal 
dermoid, cleft syndromes, pemphigus, or 
acne rosacea keratitis. There is no dis- 
cussion of the similarities seen in 
chloroquine and Fabray’s keratopathies. 

On the whole, this atlas is disappoint- 
ing. The selection of photographs and 
their quality are far from what I would 
have expected from Dr. Donaldson’s 
collection. This text is for the specialist in 
external corneal disease who may find 


. value in the rare dystrophies that are 


illustrated. 
DONALD J. DOUGHMAN 


Optic Atrophy in Suriname. By F. 
Hendrikse. Nijmegen, The Nether- 
lands, Kliniek voor Vogheelkunde, 
Katholieke Universiteit, 1980. Paper- 
bound, 15 black and white figures, 
three color figures. 

Studies of the incidence of a particular 
disease entity in a population or area are 
usually done to determine whether there 
is a specific hereditary factor at work or 
whether an environmental process exists 
that may be producing the entity de- 
scribed. The author has not been able to 
find any hereditary factors that would 
explain what appears to be a high inci- 
dence of optic atrophy in Suriname. He 
proposes that there may be a high cya- 
nide intake in various cassava products; 
however, the Indian populations also 
have diets with cyanogenetic ingredients 
and the incidence of optic atrophy was 
much lower in Indians than that in the 
other natives of Suriname. In summary, 
neither a hereditary factor nor an envi- 
ronmental factor could be implicated as 
an explanation for-the incidence of optic 
atrophy in Suriname. Currently many 
immigrants from Suriname live in the 
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Netherlands and it would be interesting 
to compare the incidence of optic atro- 
phy in this group with the native Hollan- . 
ders. 

DAVID SHOCH 


Advances in Ophthalmology. Volume 39. 
Edited by M. J. Roper, H. Sautter, 
and E. B. Streiff. Basel, Switzerland, 
S. Karger AG, 1979. Hardcover, index, 
103 black and white figures. $122.75 


Volume 39 of this fine international 
series presents six reviews by highly 
regarded investigators. Two excellent 
chapters by J. P. Francois contain practi- 
cal clinical information regarding ocular 
manifestations in demyelinating diseases 
and the genesis and genetics of retino- 
blastoma. 

The report of experimental animal 
studies on changes in the ultrastructure 
of the iris after irradiation with intense 
light by E. van der Zypen, F. Frank- 
hauser, H. Bebie, and J. Marshall occu- 
pies nearly half of the volume. This 
thoroughly documented and well- 
illustrated review is a seminal contribu- 
tion to the study of thermal (induced by 
continuous-wave argon ion laser) and 
mechanical (induced by the Q-switch 
ruby laser) effects of laser energy on 
iris tissue. Additional reviews by S$ 
Kaldarar-Pedotti (“Die mitotische Akti- 
vität des Pigmentephithels während der 
embryonalen und postembryonalen Ent- 
wicklung”) P.Gysin (“Der 32P-Test in 
der Ophthalmologie”) and M. Tsacopou- 
los (“Le réle des facteurs métaboliques 
dans la régulation du débit sanguin rétin- 
ien”) describe carefully conducted exper- 
imental studies and surveys. The first 
two articles are summarized in English. 
All articles include comprehensive bibli- 
ographies current through 1978. 

For the scientist with an interest in this 
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subject, for the student of international 
ophthalmology, and for libraries of oph- 
thalmic science and vision research, this 
volume is highly recommended. 
BRADLEY R. STRAATSMA 


SYMPOSIA 


Neurotoxicity of the Visual System. Ed- 
ited by William H. Merigan and Ber- 
nard Weiss. Raven Press, 1980. Hard- 
cover, 288 pages, subject index. $32. 


Ports, A. M: Duality of the optic nerve in toxicology 


Dyer, R. S.: Effects of prenatal and postnatal 
exposure to carbon monoxide on visually evoked 
responses in rats 


HAYREH, M. M. S., HAYREH, S. S., BAUMBACH, 
G. L., CANCILLA, P., MARTIN-AMAT, G., AND 
TEPHLY, T. R.: Ocular toxicity of methanol. An 
experimental study 


SucimoTo, K., AND Goto, S.: Retinopathy in 


chronic carbon disulfide exposure 


RAITTA, C., AND TOLONEN, M.: Microcirculation of 
the eye in workers exposed to carbon disulfide 


LEVETT, J., AND JAEGER, R.: Effects of alcohol on 
retinal potentials, eye movements, accommodation, 
and the pupillary light reflex 


BOOK REVIEWS 


GramMont, R.: Retinal function of rats exposed to 
organomercurials 


FrnoccHio, D. V., LuscHE!, E. S., KARLE MOT- 
TET, N., AND Bopy, R.: Effects of methylmercury 
on the visual system of rhesus macaque (Macaca 
mulatta). I. Pharmacokinetics of chronic methylmer- 
cury related to changes in vision and behavior 


SHAW, C.-M., MorTTE, N. K., AND CHEN, W. J.: 
Effects of methylmercury on the visual system of 
rhesus macaque (Macaca mulatta). Il. Neuropatho- 
logical findings (with emphasis on vascular lesions in 
the brain 


Evans, H. L., AND GARMAN, R. H.: Scotopic vision 
as an indicator of neurotoxicity 


MERIGAN, W. H.: Visual fields and flicker thresh- 
olds in methylmercury-poisoned monkeys 


Iwata, K.: Neuroophthalmologic indices of 


Minamata disease in Niigata 


Tsutsul, J.: Clinical and pathological studies of eye 
movement disorders in Minamata disease 


Cooper, G. P., Fox, D. A., HOWELL, W: E., 

LAURIE, R. D. TSANG, W., AND LEWKOWSKĶI, J. P.: 

Visual evoked responses in rats exposed to heavy 
metals 


Bowman, R. E., AND BUSHNELL, P. J.: Scotopic 
visual deficits in young monkeys given chronic daily 
low levels of lead 


ISHIKAWA, S., AND MIYATA, M.: Development of 
myopia following chronic organophosphate pesticide 
intoxication. An epidemiological and experimental 
study 


REVZIN, A. M.: Effects of organophosphate pesti- 
cides and alcohol on visual mechanisms 


Correction 


In the article, 


“HLA antigens in recurrent stromal herpes 


simplex virus keratitis” (Am. J. Ophthalmol. 89:54, 1980), by R. H. 
Meyers-Elliott, J. H. Elliott, W. A. Maxwell, T. H. Pettit, D. M. 
O'Day, P. I. Terasaki, and D. Bernoco, the following changes 


should be made: 


On page 56, column 2, line 8: the P value of .01 becomes a P 


value of .15 (not .3). 
On page 57, column 


line 17: 


Our findings of increased 


HLA-DRx3 in herpes stromal keratitis may eventually prove (not 


keratitis prove). 


ABSTRACT DEPARTMENT 


EDITED BY DAvID SHOCH, M.D. 


Acta Neurologica Scandinavica 


OPTIC ATROPHY IN EXPERIMENTAL VI- 
TAMIN Byy DEFICIENCY IN MONKEYS. 
Chester, E. M., Agamanolis, D. P., 
Harris, J. W., Victor, M., Hines, 
J. D., and Kark, J. A. (Depts. Med., 
Pathol., Hematol., and Neurol., 
Cleveland Metropolitan Gen. Hosp., 
and Case Western Reserve Univ., 
Cleveland, Ohio). Acta Neurol. Scand. 
61:9, 1980. 


‘For some years there has been an entity 
- described as nutritional amblyopia and it has 
been assumed that this is due to generalized 
starvation with an associated deficiency in the 
necessary vitamins. This study shows that there 
is at least one specific vitamin that can be 
implicated in optic atrophy and this is vitamin 
By. Visual impairment was noted in all seven of 
the deficient animals that were evaluated by 
clinical observation. Ophthalmoscopic examina- 
tion disclosed optic atrophy in six of the seven 
deficient monkeys. Degeneration of the visual 
pathway was demonstrated by pathologic exam- 
ination in eight of the deficient group of nine 
(one is still alive). Loss of ganglion cells was 
noted in the maculas of two of the three 
deficient animals with completed studies. In 
three control animals there were neither visual 
disturbances nor ophthalmoscopic changes and 
in two animals autopsy disclosed no lesions in 
the visual pathways. (7 figures, 1 table, 68 
references)—David Shoch 


Albrecht von Graefes 
Archiv fiir Klinische 


und Experimentelle 
Ophthalmologie 


ENDOTHELIAL CELLS IN DOMINANT 
CORNEA GUTTATA. Vannas, A., Setälä, 
K., and Järvinen, E. (Eye Clin., Univ. 
Helsinki, Helsinki, Finland). Albrecht 
von Graefes Arch. Klin. Ophthalmol. 
21811, 1980. 

A family with autosomal dominant cornea 
guttata in three generations is described. There 
were 25 healthy patients and six patients with 
cornea guttata. A few guttata were already 
present at an early age ahd very pronounced 


corneal endothelial guttata appeared in the . 
middle-aged patients. No other ocular patholo- 
gy was associated with this condition and the 
endothelial cell counts were not affected by 
guttata excrescences. The corneal thickness was 
normal in the affected and non-affected mem- 
bers of the family while bullous keratopathy did 
not seem to be associated with dominant cornea 
guttata in this family. The endothelial photo- 
graphs support the hypothesis that there are 
two forms of cornea guttata. One is inherited as 
a dominant trait without corneal edema and the 
endothelial cells appear normal with specular 
microscopy. The other form of cornea guttata is 
followed by Fuchs’ dystrophy. Previous litera- 
ture indicates that this also has a dominant 
inheritance. (5 figures, 1 table, 10 references) 
—David Shoch 


EFFECTS OF TIMOLOL MALEATE ON 
TEAR FLOW IN HUMAN EYES. Bonomi, 
L., Zavarise, G., Noya, E., and Mich- 
ieletto, S. (Univ. Eye Clin., Verona, 
Italy). Albrecht von Graefes Arch. 
Klin. Ophthalmol. 213:19, 1980. 


Lacrimal function was studied in 30 patients 
treated for glaucoma with 0.25% timolol eye 
drops. Rose bengal and fluorescein staining 
disclosed punctate epithelial defects in 11 eyes 
after one week. During the following weeks 
these defects disappeared spontaneously in most 
eyes. Schirmer tests I and II, tear lysozyme and 
pre-corneal film break-up time were significant- 
ly decreased by the treatment, while tear 
immunoglobulins were unimpaired. The topi- 
cal timolol treatment appears to decrease tear 
production but this effect is quantitatively 
limited and does not appear dangerous for 
normal eyes, although it may become so for 
eyes with an originally low lacrimal secretion. (1 
table, 14 references)—David Shoch 


American Journal of Pathology 


ANIMAL MODEL OF HUMAN DISEASE: 
RETINITIS PIGMENTOSA. Lai, Y., Jac- 
oby, R. O., Jensen, J. T., and Yao, 
P. C. (Sec. Comparative Med., Yale 
Univ., New Haven, Conn.) Am. J. 
Pathol. 98:281, 1980. 
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There are several strains of rats that develop 
a retinal dystrophy but in these animals termed 
RCS rats the failure is of the retinal pigment 
epithelium to ingest terminal disks of photore- 
ceptor outer segments. This defect results in 
the accumulation of outer segment material and 
leads to degeneration of the photoreceptor 
cells. The authors describe a new form of 
spontaneous bilateral retinal degeneration in 
Wag/Rij rats. This is characterized by an early 
onset and a slowly progressive course. Degen- 
eration appears to begin in the photoreceptor 
cell body and only secondarily affects its outer 
segment. The phagocytic activity of the pig- 
ment epithelium remains intact. End-stage 
lesions include disappearance of photoreceptor 
cells, migration of the pigment epithelium, and 
disorganization of remaining retinal layers. 
Since in retinitis pigmentosa photoreceptor 
degeneration precedes alteration in pigment 
epithelial function, it would seem that the 
Wag/Rij rat lesion is a better model of retinitis 
pigmentosa. The Wag/Rij rats were originally 
obtained from the Radiobiology Institute in the 
Netherlands but the breeding colonies are now 
maintained by the Division of Animal Care at 
Yale University School of Medicine. (3 figures, 
15 references)—David Shoch 


British Journal of 
Ophthalmology 


OPTIC DISC NEOVASCULARISATION IN 
DIABETIC RETINOPATHY: NATURAL 
HISTORY AND RESULTS OF PHOTOCO- 
AGULATION TREATMENT. Yassur, Y., 
Pickle, L. W., Fine, S. L., Singerman, 
L., Orth, D. H., and Patz, A. (Retinal 
Vascular Ser., Wilmer Inst., Johns 
Hopkins Univ. and Hosp., Baltimore, 
Md.). Br. J. Ophthalmol. 64:77, 1980. 


Sixty-seven patients with neovascularization 
and/or fibrous proliferation on the optic nerve 
head were observed for four years. The patients 
were randomly assigned for treatment with 
argon laser and xenon photocoagulation in only 
one eye, with the other eye serving as a control. 
Treated eyes, either with argon or xenon, had 
less neovascularization on the disk at the end of 
four years then they had before they were 
treated. Untreated eyes had more neovascular- 
ization at the end of the follow-up period than 
they had at the beginning of the study. Eyes 
treated with either argon or xenon had less 
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vascularization and less fibrous proliferation at 
the end of the four year follow-up than untreat- 
ed eyes. The increase in neovascularization is 
approximately three times as great in the 
untreated eyes as in the treated eyes. An 
additional benefit of treatment was the fact that 
fibrous proliferation on the disk in untreated 
eyes increased considerably while the prolifera- 
tion in treated eyes increased slightly or moder- 
ately. There was no difference in the effect on 
disk neovascularization between argon and 
xenon treated eyes. (10 figures, 14 tables, 32 
references)—David Shoch 


PERIPHERAL RETINAL ABLATION IN THE 
TREATMENT OF PROLIFERATIVE DIA- 
BETIC RETINOPATHY DURING PREG- 
NANCY. Hercules, B. L., Wozencroft, - 
M., Gayed, I. I., and Jeacock, J. (Royal 
Eye Hosp., Univ. Manchester, and 
Ahmadi Hosp., Kuwait Oil Co., Ku- 
wait). Br. J. Ophthalmol. 64:87, 1980. 


The course of proliferative diabetic retinopa- 
thy involving the optic disk was followed, and 
the response of peripheral retinal photocoagula- 
tion monitored by argon laser in 11 patients 
during and after 13 pregnancies. Traditional 
obstetric practice assumes that pregnancy is a 
stimulus to irreversible progression of prolifera- 
tive diabetic retinopathy, and that timely abor- 
tion and sterilization are essential in order to 
achieve control of the neovascular process. 
Extensive photocoagulation will cause signifi- 
cant regression of neovascular complexes in 
63% of cases, and it confers sufficient benefits to 
make ophthalmic indications for therapeutic 
abortion and sterilization no longer tenable. (8 
figures, 5 tables, 18 references)—Authors’ ab- 
stract 


International Ophthalmology 


CLINICAL EXPERIENCES WITH A SEMI- 
AUTOMATED PERIMETER (FIELD- 7 
MASTER). Dannheim, F. (Hamburg, 
W. Germany). Int. Ophthalmol. 2:11, 
1980. 


The Fieldmaster 101 perimeter was used in 
178 eyes and compared with a Tuebingen and a 
Goldmann perimeter. The Fieldmaster allows 
for a fast and relatively accurate screening test 
in the detection-phase of perimetry, indepen- 
dent of the skill of the perimetrist. This instru- 
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ment missed only 2.6% of all pathological fields 
found by the Goldmann perimeter, and 10% of 
defective fields taken with the Tuebingen pe- 
rimeter. In one-third of the abnormal findings 
of the Fieldmaster the defects were even more 
realistic than in the plots of the Goldmann 
perimeter, as proven by the static and kinetic 
fields of the Tuebingen perimeter. A field test 
with a Fieldmaster took about four minutes, 
with a Goldmann perimeter from five to 15 
minutes and with a Tuebingen perimeter from 
15 to 40 minutes. In summary, the Fieldmaster 
perimeter is a valuable tool for rapid, relatively 
accurate visual field check, independent of the 
skill of the perimetrist. (8 figures, 2 tables, 9 
references)—David Shoch 


ARGON LASER TREATMENT OF RETINAL 
MACROANEURYSMS. van Nouhuys, E., 
and Deutman, A. F. (Nijmegan, The 
Netherlands). Int. Ophthalmol. 2:45, 
1980. 


The necessity of treatment of retinal macro- 
aneurysms is still a subject of discussion since 
some macroaneurysms may heal without any 
treatment with good recovery of vision while 
others are the cause of lasting visual impair- 
ment. The authors present the results of treat- 
ment in six patients with retinal macroan- 
eurysms. These patients all had macular 
edema. In general the results of treatment of 
macroaneurysms directly were good. It has 
been reported that the macroaneurysms disap- 
pear spontaneously following retinal hemor- 
rhage, therefore, the authors conclude that 
there is no need to treat macroaneurysms if 
there is a retinal hemorrhage present but if 
there is associated posterior pole edema and 
particularly exudation then treatment is appro- 
priate since it tends to hasten the absorption of 
the edema fluid and the exudates whose source 
is the macroaneurysm. (16 figures, 13 refer- 
ences)—David Shoch 


. Japanese Journal of 
Ophthalmology 
THE ASSOCIATION OF THE HLA SYSTEM 
WITH OCULAR DISEASES. Ohno, S. 
(Dept. Ophthalmol., Hokkaido Univ., 
Sapporo, Japan). Jap. J. Ophthalmol. 
23:355, 1979. 


The HLA antigen system, the major histo- 
compatibility complex in man, has recently 
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been shown to play many significant biological 
roles. An association between the HLA system 
and a variety of diseases, including many 
important ocular diseases, is one of the most 
important spin-offs of recent research in this 
area. Within the HLA region which is on the 
autosomal chromosome 6, there exist five HLA 
loci, HLA-A, HLA-B, HLA-C, HLA-D, and 
HLA-DR.Some characteristic features of the 
HLA system is the enormous polymorphism, 
marked ethnic variation of the frequency of a 
particular antigen, and the presence of linkage 
disequilibrium between HLA antigens. 

Up to the present, more than 30 ocular 
diseases have been studied for the association 
with HLA antigens. Significant associations 
with certain HLA antigens have been reported 
in ocular cicatrical pemphigoid, Sjögren’s syn- 
drome, adult onset iridocyclitis, Behcet’s dis- 
ease, Vogt-Koyanagi-Harada disease, presumed 
ocular histoplasmosis, Takayasu’s disease, myas- 
thenia gravis, multiple sclerosis and optic neu- 
ritis. (5 figures, 14 tables, 117 references)— 
Author's abstract 


THE IMMUNE SYSTEM IN THE EYE AND 
ALLERGIC UVEITIS. Shimada, K. 
(Dept. Ophthalmol.,  Jichi Med. 
School, Japan). Jap. J. Ophthalmol. 
23:469, 1979. 


Within the eye, antibody formation takes 
place in a manner different from that in other 
tissues of an individual. Antibody-forming cells 
found in the eye come from outside the eye, 
propagate and produce antibodies, about 95% 
of which are IgG. Specific antibodies are detect- 
able only in less than 20% of immunoglobulin 
containing cells in the intraocular tissues and 
the remaining 80% produce antibodies against 
the antigens with no relation to the antigen. 
which provoked antibody response within the 
eye. Immune substances are distributed at low 
concentration in the intraocular tissues and 
immune cells are also in small number. In the 
normal aqueous humor, for example, the con- 
centration of immunoglobulins is 200 times less 
than the level in serum and complements 1,000 
times less. Large molecular proteins, eg. IgM 
and C1 are not detectable. On the contrary, all 
of the serum proteins are found at relatively 
high concentration in the plasmoid aqueous 
humor. 

The increase of protein concentration in the 
aqueous humor in the inflamed eye is associat- 
ed with severity of ocular inflammation. The 
author used a slit-lamp microphotometer to 
observe the permeability changes of the blood- 
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aqueous barrier. By means of this method, the 
effects of various pharmacological agents on 
ocular inflammation induced by passive Arthus 
reactions were examined. Cobra venom com- 
pletely suppressed increased permeability of 
the blood-aqueous barrier in the allergic uve- 
itis. Antihistamines are effective mainly in the 
early phase. Reserpine, epinephrine, indo- 
methacin and steroid remarkably inhibited 
vascular responses throughout the whole pro- 
cesses and the latter two agents suppressed 
leucocyte infiltration. (8 figures, 5 tables, 30 
references)—Author's abstract 


Journal of the American 
Geriatrics Society 


DIPLOPIA IN THE AGED: ETIOLOGY AND 
MANAGEMENT. Cinotti, A., Stephens, 
E., Wilcox, L., Stephens, G. M., and 
Caputo, A. (Dept. Ophthalmol., Eye 
Inst. of New Jersey, Newark, N. J., 
and Depts. Ophthalmol. and Orthop- 
tics, Tufts New England Med. Ctr., 
Boston, Mass.). J. Am. Geriatr. Soc. 
28:84, 1980. 


Two series of elderly patients with diplopia 
from two different institutions are presented. 
The total number of patients is 57 and in both 
series of approximately equal size the most 
common cause of diplopia was in association 
with thyroid disease. Of the 57 patients this was 
the etiology in 21 or almost 40%. The second 
most common cause was tumors. It is not made 
clear whether these tumors were intraorbital or 
intracranial but the total group was about 10% 
of the entire patient population. The third most 
common cause was trauma and this occurred in 
five patients or roughly 10% of the group study. 
Suprisingly, there were only two diabetics in 
this group. Thus, well over 50% of an aging 
population with diplopia will have either thy- 
roid disease or tumors and this is most impor- 
tant in directing the initial work-up of these 
patients. (1 figure, 1 table, 12 references)— 
David Shoch 


Journal of the National 
Medical Association 


CONJUNCTIVAL BIOPSY IN SARCOIDOSIS. 
Merritt, J. C., Lipper, S. L., Peiffer, 
R. L., and Hale, L. M. (Dept. Oph- 
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thalmol., Univ. North Carolina, Chapel 
Hill, N. C.). J. Natl. Med. Assoc. 
72:347, 1980. 


The clinical triad of mutton fat precipitates 
and nodules on the iris comprise the most 
common ocular presentation of sarcoidosis; 
conjunctival lesions are found in 50% of cases. 
The authors describe 16 such patients and 
conjunctival biopsy was positive in 12 of them. 
The authors suggest that excisional biopsy of 
the conjunctiva be performed whenever sus- 
pected sarcoid lesions are observed. The ease of 
performance, lack of complications and specific- 
ity of conjunctival biopsy argue that this should 
become a more widely used outpatient diagnos- 
tic procedure for sarcoid particularly in the 
southeastern United States where this disease 


seems endemic. (4 figures, 1 table, 7 referen- ` 


ces)—David Shoch 


Journal of Pediatric 
Ophthalmology and - 
Strabismus 


THE RELATIONSHIP BETWEEN SOFT TIS- 
SUE ANOMALIES AROUND THE ORBIT 
AND GLOBE AND ASTIGMATIC REFRAC- 
TIVE ERRORS: A PRELIMINARY REPORT. 
Cuttone, J., Durso, F., Miller, M., 
and Evans, L. (Dept. Ophthalmol., 
Loyola Univ. Stritch School of Med., 
Maywood, Il.). J. Pediatr. Ophthalmol. 
Strabismus 17:29, 1980. 


Corneoscleral limbal masses were created in 
ten rabbit eyes and upper eyelid colobomas 
were produced in an additional ten eyes. The 
resultant changes in corneal curvature were 
recorded over a one-month period using streak 
retinoscopy and photokeratometry. By these 
methods, the authors determined that forces at 
or near the corneoscleral limbus can produce 
changes in the corneal curvature that lead to 
refractive errors primarily of the astigmatic 
variety. There is a shift of the axis of astigma- 
tism towards the meridian 90 degrees away 
from the external force or an increase of 
astigmatism along the meridian where the force 
was exerted. In this study, corheal curvature 
changed significantly im the coloboma and 
epibulbar mass groups when compared to the 
control group. This study supports a causal 
relationship between soft tissue anomalies and 
astigmatic refractive errors seen clinically in 
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certain syndromes, such as Goldenhar’s and 
mandibulofacial dysostosis. These findings sug- 
gest that patients observed with periorbital soft 
tissue defects may be at risk for the develop- 
ment of unilateral anisometropic refractive 
errors and secondary amblyopia. Recognition 
of this entity is essential in order that adequate 
therapy can be instituted at an early age. (3 
figures, 3 tables, 8 references)—Authors’ ab- 
stract 


Laryngoscope 

THE INFLUENCE OF EMBRYOLOGY OF 
THE MID-FACE ON THE SPREAD OF 
EPITHELIAL MALIGNANCIES. Panje, 
W. R., and Ceilley, R. I. (Depts. Oto- 
laryngol. and Maxillofacial Surg., and 
Dept. Dermatol., Univ. Iowa Hosp. 
and Clinics, Iowa City, Iowa). Laryn- 
goscope 89:1914, 1979. 


The authors analyzed 150 cases of epithelial 
cancer of the mid-face, primarily basal cell 
carcinoma, treated by microscopically con- 
trolled excision. Patterns of tumor spread were 
related to embryological fusion planes, with 
deep invasion within given zones before super- 
ficial spread across fusion planes. The lower 
eyelid lateral to the punctum arises from the 
maxillary mesenchymal process. The medial 
canthal region and lower eyelid medial to the 
punctum arises from the lateral nasal process. 
The lacrimal collecting system lies within the 
fusion plane between these mesenchymal pro- 
cesses. Of particular importance to ophthalmic 
surgeons is the behavior of lesions medial to the 
punctum, which tend to invade deeply into the 
lacrimal sac and periorbita before spreading 
lateral to the punctum. Predictability of pat- 
terns of invasion is lost after any mode of 
treatment (surgery, cryosurgery, irradiation) 
that induces fibrosis and alters the underlying 
connective tissue strata. (7 figures, 9 
references)—Gerald J. Harris 


e ADENOCARCINOMA OF THE ETHMOID 
FOLLOWING RADIOTHERAPY FOR BI- 
LATERAL RETINOBLASTOMA. Rowe, 
L. D., Lane, R., and Snow, J. B. 
(Dept. Otelaryngol., Univ. California, 
San Francisco, Calif., and Dept. Otorhi- 
nolaryngol. and Human Communica- 
tion, Univ. Pennsylvania, Philadelphia, 
Pa.). Laryngoscope 90:61, 1980. 
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Retinoblastoma occurs once in every 23,000 
to 34,000 births and is the most common 
malignant intraocular tumor of childhood. Sec- 
ond fatal mesenchymal and epithelial primaries 
have been described in 8.5% of patients with 
bilateral retinoblastoma previously treated with 
radiotherapy. Papillary adenocarcinoma arising 
within the paranasal sinuses has not been 
reported so that this represents the first such 
case. In the patient reported here, the papillary 
adenocarcinoma of the ethmoid sinus arose 30 
years after high-dose radiotherapy for bilateral 
retinoblastoma. In spite of aggressive therapy 
the patient died of hepatic metastases. The high 
incidence of second fatal primary neoplasms in 
patients with bilateral retinoblastomas receiv- 
ing radiation suggests an innate susceptibility 
that may add to the risk of radiotherapy. 
Careful long-term head and neck surveillance is 
mandatory if early aggressive management of 
these extremely lethal tumors is to be success- 
ful. (6 figures, 29 references)—David Shoch 


New England Journal of 


Medicine 

INCREASED INCIDENCE OF RETINOPATHY 
IN DIABETICS WITH ELEVATED BLOOD 
PRESSURE. Knowler, W. C., Bennett, 
P. H., and Ballintine, E. J. (National 
Inst. of Arthritis, Metabolism and Di- 
gestive Diseases, Phoenix, Ariz.). N. 
Engl. J. Med. 302:645, 1980. 


The incidence of retinopathy was assessed in 
188 diabetic and 284 nondiabetic Pima Indian 
adults six years after an initial examination had 
shown each to be free of retinopathy. The 
incidence of retinal lesions was strongly related 
to the presence of diabetes and, among the 
diabetic subjects, to insulin treatment, disease 
duration, plasma glucose concentration, and 
presence of other complications such as pro- 
teinuria, loss of deep tendon reflexes, and 
increased vibration-sensation threshold. In dia- 
betic subjects not taking insulin, the incidence 
of exudates in those with systolic blood pres- 
sures of at least 145 mm Hg was more than 
twice that of those with pressures of less than 
125 mm Hg. This association persisted when 
assessed within categories of subjects stratified 
according to 13 potentially confounding varia- 
bles, suggesting that control of blood pressure 
may reduce the incidence of retinal exudates in 
diabetics not treated with insulin. (1 figure, 4 
tables, 12 references)—Authors’ abstract 
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THE SLIPPED MUSCLE. Parks, M. M., 
and Bloom, J. N. (Dept. Ophthalmol., 
Children’s Hosp. National Med. Ctr., 
Washington, D. C.). Ophthalmol. 86: 
1389, 1979. 


A slipped muscle occurs in strabismus sur- 
gery when the sutures are placed through the 
capsule and do not, in fact, catch the tendon. 
The resulting signs are similar to those of a lost 
muscle but less severe. There is a consecutive 
deviation opposite to that for which the surgery 
was performed and usually a limitiation of 
duction in the field of action of the operated 
muscle. At the time of reoperation the appear- 
ance is quite classic with only the capsule being 
attached at the site of the original operation. (4 
figures, 1 reference)—David Shoch 


THE EFFECTS OF CONGENITAL NYSTAG- 
MUS SURGERY. Flynn, J.T., and 
Dell Osso, L. F. (Bascom Palmer Eye 
Inst., Dept. Ophthalmol., Univ. 
Miami, Miami, Fla.). Ophthalmol. 86: 
1414, 1979. 


Anderson-Kestenbaum operations for con- 
genital nystagmus with severe head turn have 
been employed for the past 25 years. They have 
been documented as being effective in correct- 
ing head turns associated with congenital nys- 
tagmus. The authors have studied a group of 
patients with congenital nystagmus and head 
turn, both preoperatively and postoperatively, 
by means of recordings of eye movements. 
They document the effect of surgery in shifting 
the null position, in broadening the null posi- 
tion, and in lowering the nystagmus intensity. 
in some cases, an improvement of the visual 
acuity has also occurred. (9 figures, 23 
references)—Authors abstract 


Plastic and Reconstructive 
Surgery 
ORBITAL CELLULITIS AND BLINDNESS 
FOLLOWING A BLEPHAROPLASTY. Mor- 
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gan, S. C. (Pasadena, Calif.). Plast. 
Reconstr. Surg. 64:823, 1979. 


Retrobulbar hemorrhage following bleph- 
aroplasty with resultant compression of the 
optic nerve and blindness is a well documented 
entity. However, the blindness may also occur 
from the orbital congestion associated with 
cellulitis as is described in the patient reported 
here. A 57-year-old woman in good health and 
with no evidence of any infection anywhere had 
a blepharoplasty, face lift, and dermabrasion 
performed as an outpatient. Three days later 
she complained of pain and discomfort and a 
diagnosis of cellulitis of the left orbit was made. 
The etiologic organism was apparently strepto- 
coccus and the patient responded slowly .to 
therapy but vision in the eye was lost, probably 
from compression of the optic nerve. This is a` 
particularly dangerous complication since the 
infection may extend backward to cause a 
cavernous sinus thrombosis, a complication 
which is frequently fatal. In contrast to orbital 
hemorrhages, incision and drainage is not often 
useful with cellulitis because of the diffuse 
nature of the process and the generalized 
edema of all the tisues without any localized, 
loculated masses. (2 figures, 15 references)— 
David Shoch 


RESECTION OF THE PROMINENT LATER- 
AL FAT PAD DURING UPPER LID BLEPH- 
AROPLASTY. Owsley, J. Q. (Dept. 
Plastic Surg., R. K. Davies Med. Ctr., 
San Francisco Calif.). Plast. Reconstr. 
Surg. 65:4, 1980. 


The presence of a lateral fat pad beneath the 
orbicularis muscle, which overlies the lateral 
orbital rim, is described in patients who have 
marked bagginess of the upper eyelid and a 
bulky hood of tissue extending well beyond the 
lateral canthal region. This fat is separate from 
the fusiform central fat pad and lies superficial 
to the orbital septum. Resection of a strip of 
orbicularis muscle and the underlying lateral fat 
pad, in addition to the routine removal of 
central and medial fat pads, provides an en-* 
hanced appearance and complete correction of 
the lateral hood in such individuals. (9 figures, 
7 references)—Author’s abstract 
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TWELFTH INTERNATIONAL CONGRESS 
OF CHEMOTHERAPY 


The Twelfth International Congress of Ophthalmol- 
ogy will be keld in Florence, Italy, July 19-24, 1980. 
For further information, write Secretariat, 12th Inter- 
national Congress of Chemotherapy, Via della Scala, 
10 50123 Florence, Italy. 


- VII AFRO-ASIAN CONGRESS OF 
OPHTHALMOLOGY 


The VII Afro-Asian Congress of Ophthalmology 
will be held in Tunis, Tunisia, Oct. 26-29, 1980. For 
further information, write A. Trabelsi, General Sec- 
retary, Afro-Asian Congress of Ophthalmology, Insti- 
tut d’Ophthalmologie, Bab Saadoun, Tunis, Tunisia. 


ISRAEL INTERNATIONAL SYMPOSIUM ON 
GLAUCOMA 


The Israel International Symposium on Glaucoma 
will be held in Tel Aviv, Israel, Sept. 3-5, 1980. For 
further information, write the Secretariat, Israel 
International Symposium on Glaucoma, P.O.B. 
16271, Tel Aviv, Israel. 


ALL INDIA OPHTHALMOLOGICAL 
CONFERENCE 


The XXXX All India Ophthalmological Annual 
Conference will be held Jan. 10-13, 1981, in Udaipur 
India. For further information, write Dr. M. R. Jain, 
Organising Secretary, R. N. T. Medical College, 
Udaipur Pin-31300k, India. 


XI INTERNATIONAL PIGMENT CELL 
CONFERENCE 


The XI International Pigment Cell Conference will 
*be held in Sendai, Japan, Oct. 14-17, 1980. For 
further information, write Professor Makoto Seiji, 
Dept. of Dermatology, Tohoku University, Sendai, 


Japan. 


TENTH CAMBRIDGE 
OPHTHALMOLOGICAL SYMPOSIUM 

The Tenth Cambridge Ophthalmological Symposi- 
um, The Ocular Vasculature, will be held at St. John’s 


College, Cambridge, England, Sept. 1 and 2, 1980. 
For further information, write Postgraduate Medical 


Centre, Addenbrooke’s Hospital, Hills Road, Cam- 
bridge, England CB2 2QQ. 


SCHEIE EYE INSTITUTE: 
OCUTOME/FRAGMATOME WORKSHOP 


The Scheie Eye Institute, Department of Ophthal- 
mology of the University of Pennsylvania will sponsor 
an Ocutome/Fragmatome System, Symposium and 
Workshop, Oct. 2 and 3, 1980. The fee is $450. For 
further information, write Alexander J. Brucker, 
M.D., Course Director, Scheie Eye Institute, 51 N. 
39th St., Philadelphia, PA 19104. 


INTERNATIONAL EYE FOUNDATION 


The International Eye Foundation needs usable 
slit lamps, phoropters, ophthalmoscopes, tonome- 
ters, operating microscopes, and surgical instru- 
ments for use in developing countries. The equip- 
ment is tax-deductible when sent with estimate of 
value to the International Eye Foundation, 7801 
Norfolk Ave., Bethesda, MD 20014. 


SALLY LETSON SYMPOSIUM ON 
GLAUCOMA 


The Sally Letson Symposium on Glaucoma will be 
held Sept. 25 and 26, 1980, in Ottawa, Canada. For 
further information, write Dr. A. G. Watson, 267 
O'Connor St., Suite 406, Ottawa, Canada K2P 1V3. 


SOUTHERN CALIFORNIA PERMANENTE 
MEDICAL GROUP AND UNIVERSITY OF 
CALIFORNIA, SAN DIEGO: THIRD : 
ANNUAL OPHTHALMOLOGY SYMPOSIUM 


The Southern California Permanente Medical 
Group and the University of California, San Diego 
will present the Third Annual Ophthalmology Sym- 
posium, “Ocular trauma, uveitis and retinal disor- 
ders,” Jan. 30 and 31, 1981, at Little America 
Westgate Hotel, San Diego, California. For further 
information, write Southern California Permanente 
Medical Group, Education Office, 4647 Zion Ave., 
San Diego, CA 92120. 


INAUGURAL IDA MANN LECTURE: 
UNIVERSITY OF OXFORD 

Morton F. Goldberg gave the inaugural Ida Mann 
Lecture at the University of Oxford, March 13, 1980. 


Dr. Goldberg was presented with the Ida Mann 
Medal. 
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PERSONALS 
PETER Y. EVANS 


Peter Y. Evans, has been appointed president of 
the Joint Commission on Allied Health Personnel in 
Ophthalmology in Washington, D.C. 


OTTO HOCKWIN 


Otto Hockwin, professor and head of the Division 
of Ophthalmology, University of Bonn, Germany, is a 
visiting professor at Emory University, Atlanta, 
Georgia. The professorship is sponsored by Bausch 
and Lomb, Inc. 


JULES STEIN 


The Johns Hopkins University awarded the 
degree of Honorary Doctor of Humane Letters to 


¢ 
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Jules Stein at the University’s 102nd commencement 
exercises on May 30, 1980. The award is in recogni- 
tion of Dr. Stein’s distinguished achievements in 
support of ophthalmology and vision research. As 
founder and chairman of Research to Prevent Blind- 
ness, Inc., he has been a dominant figure in mobiliz- 
ing logistical support for eye research in the nation’s 
medical schools. Research to Prevent Blindness, Inc., 
is the nation’s leading voluntary organization in 
support of eye research, to which it has channeled 
more than $38 million. 


DAVID WORTHEN 


David Worthen has been appointed Assistant 
Chief Medical Director for Academic Affairs of the 
Veterans Administration. Dr. Worthen is professor 
and head of the Department of Ophthalmology, 
University of California, San Diego, and Chief, 
Ophthalmology Service, Verterans Administration . 
Medical Center, San Diego. 


NEW RESEARCH GRANTS AWARDED By THE NATIONAL 
EYE INSTITUTE 
January 1, 1980 to March 31, 1980 


Research Project Grants 


PRINCIPAL AMOUNT 
INSTITUTION INVESTIGATOR TITLE OF PROJECT AWARDED 
Presbyterian-University Gustave D. Aguirre Pigment epithelial $ 24,130 
of Pennsylvania Medical Center hypertrophy 
Philadephia, Pennsylvania 
Tennessee Technological Barbara Albers-Jackson Lipid metabolism of normal, 59,124 
University aging and cataractous lens 
Cookeville, Tennessee 
Tulane University William Cohen Diabetic cataract: Prevention 46,012 
New Orleans, Louisiana by photoaffinity drugs 
University of Puerto Rico Sixto Garcia-Castineiras Structural biochemistry of 98,397 
San Juan, Puerto Rico lens color and flourescence 
Medical College of Georgia James M. Hill Iontophoresis of antivirals to 80,229 
Augusta, Georgia herpes eye infections 
California Institute of Takuji Kasamatsu Monoaminergic control of 93,974 


Technology 
Pasadena, California 


University of Utah 
Salt Lake City, Utah 


Helga E. T. Kolb 


University of California 
Berkeley, California 


University of North Carolina 
Chapel Hill, North Carolina 


John C. Merritt 


Robert B. Mandell 


developing visual neurons 


Neural circuitry of the 134,990 
vertebrate retina 

Oxygen requirement for 55,521 
continuous-wear contact 
lenses 

Cannabinoids’ effect on 74,299 


intraocular and blood pressure 
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PRINCIPAL AMOUNT 
INSTITUTION INVESTIGATOR TITLE OF PROJECT AWARDED 
Oakland University Kazem M. Mostafapour __ Beta-crystallins in normal 66,403 
Rochester, Michigan and cataractous lenses 
Purdue University William L. Pak Mechanism of prolonged 45,430 
West Lafayette, Indiana excitation in photoreceptors 
Johns Hopkins University Arthur M. Silverstein The pathogenesis of 177,856 
Baltimore, Maryland trachoma 
Presbyterian- University of Stephen H. Sinclair Blue field entoptic test and 63,380 
Pennsylvania Medical Center macular circulation 
Philadelphia, Pennsylvania 
University of California Walter H. Stern Experimental massive 99,069 
San Francisco, California periretinal proliferation 
Eye and Ear Hospital of Cholappadi V. Sundar Raj The corneal epithelial base- 88,948 
- Pittsburgh ment membrane 
Pittsburgh, Pennsylvania 
‘University of Miami Gail S. Tucker Anatomic changes in the 58,390 
Miami, Florida aging mammalian retina 
University of Mississippi Coy W. Waller Cannabinoids in the treat- 117,455 
University, Mississippi ment of glaucoma 
University of California, David M. Worthen Argon laser trabeculotomy 46,479 
San Diego study 
La Jolla, California 
Georgia Institute of Technology Leon H. Zalkow Antiglaucoma compounds 94,200 
Atlanta, Georgia from Cannabis sativa 
NATIONAL RESEARCH SERVICE AWARD FELLOWSHIPS 
PRINCIPAL AMOUNT 
INSTITUTION INVESTIGATOR TITLE OF PROJECT AWARDED 
University of Missouri Graig E. Eldred O?-mediated mechanisms in $ 15,535 
Columbia, Missouri outer segment disposal 
U.S. National Institutes of Judith A. Evans Dopamine-containing neurons 12,960 ° 
Health in rabbit retina 
Bethesda, Maryland 
Yeshiva University David R. Friedlander Retinotectal specificity in 15,535 
New York, New York fetal mouse co-cultures 
° RESEARCH CAREER DEVELOPMENT AWARDS/ACADEMIC INVESTIGATOR AWARDS 
PRINCIPAL AMOUNT 
INSTITUTION INVESTIGATOR TITLE OF PROJECT AWARDED 
Estelle Doheny “Eye Foundation Janet C. Blanks Retinal differentiation, cell $ 28,620 
Los Angeles, California- interactions, & plasticity 
Harvard University Peter R. MacLeish Photoreceptor transduction 31,444 


Boston, Massachusetts 


and retinal synapse 
formation 


INSTRUCTIONS TO AUTHORS 


For the preparation of manuscripts for 
THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY publishes original and 
timely articles dealing with clinical and 
basic ophthalmology. Every typescript 
submitted is evaluated by two or more 
scientific referees who recommend that 
the paper be (1) accepted as submitted, (2) 


_ returned for revision, or (3) rejected. Ac- 


ceptance is determined by such factors as 
the originality, significance, and validity 
of the contribution; the suitability of the 
subject matter for subscribers of THE 
JOURNAL; and the editorial care with 
which the manuscript has been prepared. 
Manuscripts that require extensive edito- 
rial correction or mechanical preparation 
will be returned for that purpose. 

All papers are accepted subject to edito- 
rial corrections that conform to JOURNAL 
requirements. 

Authors will be advised promptly of 
receipt of their papers. Thereafter they 
will be advised within 30 days of accept- 
ance, rejection, or need for revision. 


MECHANICAL PREPARATION OF 
MANUSCRIPT The manuscript should 
be prepared in the style used by THE 
JOURNAL. Use black ribbon, use block not 
cursive type. Provide a 1 !/2-inch margin 
on all four sides of each typescript page; 
use 8 !/2 xX ll-inch heavy white bond 
paper. Paragraphs should be indented at 


least one-half inch. Do not type anything" 
in all capitals; do not underline. Except 
for standard measures such as mm, Hg, 
cm, and ml used with numeric qugntities, 
do not use abbreviations anywhere in the 
text. In the upper right-hand corner iden- 
tify each page with a number, the first 
author’s name, and an abbreviated title 
(maximum 40 characters and spaces.) 

Single spacing should not be used any- 
where in the manuscript. The entire manu- 
script—including title page and foot- 
notes, text, acknowledgments, references, 
tables, and legends—should be double 
spaced. Vertical lines and underlining 
should not be used anywhere in the text, 
references, tables, or legends. See the 
section on tables for the use of horizontal 
lines. 

Submit an original and at least one 
duplicate copy of both the typescript and 
the figures. Xerographic duplicates of the 
typescript are preferred to carbon copies. , 

The manuscript should be identified 
and arranged in the following order: 

. Title page 

. Text and summary 
. Acknowledgments 
References 

Tables 

6. Legends for. figures 
Each major section should begin 
separate sheet. 
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American Journal of Ophthalmology 


TITLE PAGE: The title page should 
be numbered page 1. It should contain 
the title, abbreviated heading (no more 
than 40 characters and spaces), each au- 
thors name with a single academic de- 
gree, and the city and state where the 
work was carried out. The departmental 
affiliation of each author and the institu- 
tion where the study was performed 
should be credited in a footnote. Organi- 
zational grants and funds should include 
the names of the authors who are the 
principal investigators. The name and 
mailing address of the author to whom 
correspondence and requests for reprints 
‘should be directed must be provided. 
Each page after the title page must be 
humbered sequentially, and must include 
the senior author’s name and the abbrevi- 
ated title in the upper right-hand corner. 


ORGANIZATION OF CONTENT: 
Manuscripts should be organized and 
prepared in the style used by THE JOUR- 
NAL. A brief introductory statement of the 
problem should be presented. The mate- 
rial and methods should then be precisely 
and clearly described so that the reader 
may replicate the study. Explanation of 
the results of the study should be given, 
followed by a discussion. The discussion 
is an elucidation of the results and thus it 
must relate directly to the topic of the 
paper. 


SUMMARY: Each paper must have a 
summary that specifically synthesizes the 
content of the paper in no more than 150 
words. The summary must be written so 
that it can be read independently of the 
text. 


ACKNOWLEDGMENTS: Sponsoring 
organizations and grants should be ac- 
knowledged in a footnote on the title 
page. 

Published acknowledgment requires an 
exceptional and conspicuous contribu- 


tion different from that which occurs with 
the preparation of every paper printed in 
THE JOURNAL. Thus, acknowledgments 
will be published rarely. 


REFERENCES: The author is respon- 
sible for complete and accurate refer- 
ences, including the proper capitalization 
and accent marks used in foreign- 
language publications. References must 
be numbered consecutively, according to 
their appearance in the text. Extensive 
bibliographic reviews are not acceptable. 
Personal communications should be kept 
to a minimum and they must be incorpo- 
rated into the text without a reference 
number. Reference to studies that have 
been accepted but have not yet been pub- 
lished should indicate where they will be 
published. Reference to studies still in 
progress should be described as such in 
the text without a reference number. Pri- 
mary, not secondary, sources must be 
cited; references derived from encyclope- 
dic reviews are seldom acceptable. Refer- 
ences to textbooks must contain inclusive 
pages. References should be cited 1,, the 
text as follows: Allen and Smith! and 
Jones? described. . . 

The names of all authors must be cited 
in the reference list. THE JOURNAL does 
not use the term et al. The following style 
is used by THE JOURNAL for periodicals 
(1) and for books (2,3): 


I. Fuxe, K., and Jonsson, G.: The histo- 
chemical fluorescence method for the 
demonstration of catecholamines. The- 
ory, practice and application. J. Histo- 
chem. Cytochem. 21:293, 1973. 

2. Bjorklund, A., Flack, B., and Ow- 
man, C.: Fluorescence microscopic and 
microspectrofluorometric techniques for 
the cellular localization and characteriza- 
tion of biogenic amines. In Berson, S. A. 
(ed.): Methods in Investigative and Diag- 
nostic Encocrinology, vol. 1. London, 
North-Holland Publishing Co., 1972, p. 
318. 


Ce 
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3. Duke-Elder, S., and Leigh, A. G.: 
Diseases of the Outer Eye. Cornea and 
Sclera. In Duke-Elder, S. (ed.): System of 
Ophthalmology, vol. 8, pt. 2. St. Louis, 
C. V. Mosby, 1965, pp. 811-856. 


Abbreviations of periodicals are listed 
in Index Medicus: Am. J. Ophthalmol.; 
Surv. Ophthalmol.; Br. J. Ophthalmol, 
and the like. If there is any doubt about 
an abbreviation, the name of the publica- 
tion should be spelled out completely. 


TABLES: Each table must be titled, 
numbered with an arabic numeral, and 
cited sequentially in the text. The title 
should appear directly below the designa- 
tion, Table 1. Below the title, a double 
rule (two parallel horizontal lines) should 
span the width of the table. Between this 
double rule and a similar, full-width sin- 
gle rule, a heading must be given for each 
column. Partial rules spanning several 
column heads may be used to join main 
headings with applicable subheadings, if 
necessary. Vertical lines should not be 
used anywhere in the table. Abbrevia- 
tions used in the table must be explained 
in a footnote. The following symbols are 
used for footnotes in the order indicated: 
*(asterisk), }(dagger), {(double dagger), § 
(section mark), ||(parallels), {\(paragraph 
mark), and #(number sign). Each table 
must be double-spaced and nothing in the 
table should be underlined. Photographi- 
cally reproduced or mechanically re- 
duced tables are not acceptable. 

A table to be printed one-half page 
wide includes approximately 45 typewrit- 
en characters and spaces. A full-page table 
includes approximately 90 characters and 
spaces; when printed vertically, tables 
can accommodate 150 characters and 
spaces. 

Most symbols cannot be set in type. 
When they are necessary, they should be 
included by a professional artist in a 


_ graph or diagram, and not ina table. Such 


graphs or diagrams must have a legend, 


which should be typed separately, and 
not shown on the face of the artwork 
itself. 


ILLUSTRATIONS: Graphs, diagrams, 
and photographs must not be mounted. 
Each illustration should be numbered 
and cited sequentially in the text. The 
figure number, an arrow indicating the 
top of the picture, and the author's name 
should be indicated with a label on 
the back. 

Each illustration must have a descrip- 
tive legend. Legends should be typed en 
manuscript pages (separate from the illus- | 
trations themselves); the legend or figure 
number should never be incorporated in 
the illustration. Legends should be typed’ 
in the form used by THE JOURNAL, as 
follows: 

Fig. 1 (Jones, Smith, and Brown). His- 
tologic section of the eye (hematoxylin 
and eosin, X70). 


Previously published illustrations are 
rarely printed in THE JOURNAL. Authors 
are responsible for obtaining permission 
to reprint such illustrations. Before full- 
face or otherwise identifiable photo- 
graphs can be published, the author must 
supply THE JOURNAL with proof of in- 
formed consent. 

Graphs, diagrams, and line drawings 
must be prepared by a professional artist 
on heavy white paper with India ink. 
Heavier lines should be used for curves 
than for axes. Labels must be of uniform 
size, parallel to axes. Spellings and abbre- 
viations must agree with those used by ° 
THE JOURNAL. 

Reproductions are enhanced if original 
art is scaled to the page size of THE 
JOURNAL (5 !/2 X 7 3/4 inches). Lettering 
must be planned with reduction to this 
size in mind; labels should be uniform 
and large enough to be read easily after 
reduction. 

Multiple-part figures made up of two or 
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more separate illustrations should be la- 
beled from left to right and from top to 
bottom as follows: Fig. 1 (Jones, Smith, 
and Brown). Left, Gross specimen of 
choroidal melanoma. Right, Section from 
same specimen | p thick. 

On request, visual field charts used in 
THE JOURNAL will be supplied to authors 
without charge. Write to Editorial Corre- 
spondent, American Journal of Ophthal- 
mology, Tribune Tower, Suite 1415, 435 
North Michigan Avenue, Chicago, Illi- 
nois 60611. 

Photographs must have a glossy finish 
and a sharp contrast. All labels, arrows, 

‘letters, and the like must be professional- 

ly applied. In a series of illustrations, all 
figures should be oriented in the same 
direction. Photographs should be the 
same size or larger than the intended 
reproductions. Figure widths in THE 
JOURNAL are 16 picas (2 3/4 inches, one 
column), 21 picas (3 '/2 inches), or 33 
picas (5 !/2 inches, two columns). 

Cropping should be done to exclude 
nonpertinent material from photographs. 
The front surface of each photograph 
should be marked with a grease pencil to 
show the area to be reproduced. 


COLOR: Color figures are used infre- 
quently. Authors must partially pay the 
cost of such pages. The charge to authors 
for color is $500 per page. Both color 
transparencies and professional color 
prints must be submitted with the paper, 
together with a layout indicating the pro- 
posed distribution of the figures. 


e GALLEY PROOFS: The submitting 
author is provided with one set of uncor- 
rected galley proofs. Corrections should 
be clearly indicated in the margin. All 
author queries must be answered. In cor- 
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recting the galleys, alterations should be 
limited. The need for alteration can be 
minimized by careful preparation of the 
manuscript. The cost of extensive correc- 
tions may be charged to the author. 

Galley proofs must be returned to the 
Manuscript Editor, Ophthalmic Publish- 
ing Company, Tribune Tower, Suite 
1415, 435 North Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. 
Failure to return galleys promptly may 
delay publication. 


REPRINTS: The senior author of 
each paper is supplied with 50 free tear 
sheets. Reprints must be ordered at the 
time galley proofs are returned. 


COPYRIGHT: At the time of accept- 
ance, a request for written transfer of 
copyright is sent to the corresponding 
author. The signed transfer must be re- 
turned to: Copyright Recorder, Ophthal- 
mic Publishing Company, Tribune Tow- 
er, Suite 1415, 435 North Michigan Ave., 
Chicago, IL 60611. No article may be 
published in THE JOURNAL until this 
signed transfer has been received. 


SOURCE TEXTS: THE JOURNAL rec- 
ommends the following publications as 
guides to style, grammar, and spelling: 

CBE Style Manual Committee: Coun-, 
cil of Biology Editors Style Manual: A 
Guide for Authors, Editors and Publish- 
ers in the Biological Sciences, 4th ed. 
Arlington, Virginia, Council of Biology 
Editors, 1978. 

A Manual of Style, 12th ed. Chicago, 
University of Chicago Press, 1969. 

Strunk, W., Jr., and White, E. B.: The 
Elements of Style, 3rd ed. New York. 
Macmillan Co., 1979. 


+All the slit lamps you'll ever need: 


The economical Zeiss 30SL/M 
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With optional accessories for: 
1. Corneal thickness meast 
2. Anterior chamber depth n 


jrement 


reasurement 


3. Corneal curvature measurement 
4. pirs anation tonometry 
5. Len id angle measurements 


6. Phot abet of the anterior segments 
with widefield illumination 

7. Anterior segment fluorescein angiography 

8. Coobservation 


And always included: the finest optics, easy 


| operation, and oright 
Hlumination 


halogen 


Nationwide service 


Carl Zeiss, Inc., 444 5th —— New York, N.Y. 10018 (212) 730- -4400. Branches: Atlanta, B 


San Francisco, Washingt D.C 


Regular slit lamp pathology 


Corneal curvature measurement with Keratometer 


attachment 


Canada: 45 Valleybrook Drive, Don Mills ‘orm 


The great 


name in op 


tics 


West Germany 
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Corneal thickness measurement with Pachometer 


attachment 


Iris fluorescein angiography 











Intraocular Microsurgery Symposium and Workshop-Update 
Including the OCUTOME and FRAGMATOME TECHNIQUE 


. sponsored by the Retinal Vascular Department 


Ingalls Memorial Hospital, Harvey, Illinois (Chicago suburb) July 25-26, 1980 


This two-day symposium and 
workshop is designed for both 
the anterior segment and 
retinal-vitreal Surgeon. 


The symposium is specifically 
designed for those surgeons 
who already have micro- 
surgical experience in 
phacofragmentation and pars 
plana vitrectomy. In addition, 
there will be an update of 


‚material by a distinguished 


faculty for those who have 
taken previous Ocutome/ 
Fragmatome courses. 


The workshop will consist of 
practical microsurgical 
experiente on animal eyes. 


Registration is limited for both 
the symposium and workshop 
sections. 


Fragmatome 


Faculty 


Thomas M. Aaberg, M.D., 
Milwaukee 

Steve Charles, M.D., 
Memphis 

Gil Grand, M.D., 

St. Louis 

Lee Jampol, M.D., 
Chicago 

Howard Joondeph, M.D., 
Detroit 

Ronald G. Michels, M.D., 
Baltimore 





David H. Orth, M.D., 
Chicago and Harvey 
Lawrence J. Singerman, 
M.D., Cleveland 

Joel Sugar, M.D., 
Chicago 


Course fees: 


Symposium and workshop - 
$400.00. Includes two 
lunches and dinner. 


Symposium only - 2 morning 
sessions — $150.00. Includes 
two lunches. 


For information contact: 


David H. Orth, M.D., 

Course Director; or 

Sue Rigik, Registrar 

Retinal Vascular Department 
Ingalls Memorial Hospital 
One Ingalls Drive 

Harvey, Illinois 60426 

(312) 333-2300, extension 5811 


OCUTOME/FRAGMATOME SYSTEM 
SYMPOSIUM AND WORKSHOP 


Sponsored by the 


SCHEIE EYE INSTITUTE 


DEPARTMENT OF OPHTHALMOLOGY 
UNIVERSITY OF PENNSYLVANIA 


October 2-3, 1980 


University City Holiday Inn 
Philadelphia, Pennsylvania 


An anterior and posterior segment surgical course offering didactic lectures as well as practical workshop 
experience in the use of the OCUTOME/FRAGMATOME System. 


FACULTY: 
Alexander J. Brucker, M.D. 
Steven T. Charles, M.D. 


Ronald G. Michels, M.D. 
Leonard M. Parver, M.D. 
Stephen H. Sinclair, M.D. 


Registration Fee: $450.00 physicians (limited enrollment), $150.00 lectures without workshop. 


Information: Contact Alexander J. Brucker, M.D., Course Director, Scheie Eye Institute, 51 N 39th 
Street, Philadelphia., PA 19104, (215) 662-8675. 


To Register: Send check payable to the Sheie Eye Institute, PUPMC. Mail to the above address. 


Lawrence J. Singerman, M.D. 
Myron Yanoff, M.D. 
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OPHTHALMOLOGY BOARD AND CLINICAL REVIEW COURSE 


Sponsored By 
The Department of Ophthalmology 
The University of Texas 
Health Science Center at Houston 
The Medical School 


Course Director 
Jack T. Holladay, M.D. 


The Ophthalmology Board and Clinical Review Course, an intensive one week course 
intended to prepare practicing ophthalmologists and recent graduates of residency 
programs for the OKAP and American Board of Ophthalmology Examinations, will 
begin at 7:30 a.m. on Monday, November 17th and continue thru Saturday, November 


22, 1980. 
TUITION including lunch: $500.00 
For more information contact: 


Department of Ophthalmology 
Hermann Eye Center 
Hermann Hospital 
1203 Ross Sterling 
Houston, Texas 77030 


Phone: (713) 797-1777 





Venezuelan Society in Ophthalmology. 


a SYMPOSIUM ON CONTROVERSY IN 
OPHTHALMOLOGY 


OFFICIAL SUBJECTS GUEST OF HONORS 
FACOEMULSIFICATION Jorge Alvarado, M.D. 
e INTRAOCULAR LENSES Douglas Anderson, M.D. 


GLAUCOMA Jared Emery, M.D. 
VITREO-RETINAL SURGERY James Little, M.D. 
Frank Pollack, M.D. 


Robert Sinskey, M.D. 
Manfred Spitznas, M.D. 
Walter Stern, M.D. 


4.3 -*- 


PLACE: Hotel Caracas Hilton 

Caracas—Venezuela 
Date: September 4, 5 and 6, 1980 
Languages: Spanish and English (simultaneous Translation). 
Registration Fees: Practicing Ophthalmologist 

Residents 

For additional information, please write to: 
Sociedad Venezolana de Oftalmologia 
Apartado postal 50—150 A. Caracas 1050—Venezuela 





— 


68 AMERICAN JOURNAL OF OPHTHALMOLOGY 







Haag-Streit Service, Inc. was establi- 
shed in the United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
our products at a level that matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. It is staffed by ‘ 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From July through September, 1980, 
we will be making service calls in New 
Jersey, Pennsylvania, Virginia, West 
Virginia, Maryland, Delaware and 
Washington, D.C. (Please reply by July 
10, 1980.) :. 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
Original Slit Lamp 900 and repair capabilities of Haag Streit 
Service are available to you. 








Simply fill in the coupon and send it in, 
or give us a phone call and have your 
If you own an original Haag-Streit pro- serial numbers handy. 


duct, you are assured that the highest -i 2 
quality. is built into it. The same is true (If you don’t own Haag-Streit instru- 
for the service we provide. ments, isn’t it time you did?) 


pitteee mme M 









Which Haag-Streit __ _ Comments as to functioning of instruments: 
instruments would 1 Slit Lamp f Goldmann No. .. No. 900 | 


you like to have 
serviced? * 2 Applanation Tonometer No. 870.....,.......___No.900........ y 


3 Javal Ophthalmometer No. ......-... 


: HAAG STREITS iNe: 
6, Industrial Park 


Waldwick, N.J. 07463 U.S.A. 
(201) 445-1110 = 


4 Goldmann Perimeter DUS PE PANEER E i i 





NAME _ 
STREET __ |) : : i 








4 Other Heag-Streit Instruments i i 





STATE r _ Z\P 
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BER MUDA 


FIRST INTERNATIONAL 
INTRAOCULAR LENS SEMINAR 
sponsored by 


Friedenwald Eye Clinic 
Maryland General Hospital 


SOUTHAMPTON August 28 — Sept. 1, 1980 
PRINCESS Labor Day 


HOTEL BER MUDA Weekend 


Come and enjoy a Long Labor Day Weekend learning in beautiful 
Bermuda with a distinguished faculty of Intraocular 
Lens Implant Surgeons including: 


ROBERT AZAR, M.D. (New Orleans) 
LEEDS KATZEN, M.D. (Baltimore) e MR. JOHN PEARCE (England) 
WILLIAM GONZALEZ, M.D. (Washington, D.C.) 
WILLIAM HARRIS, M.D. (Dallas) e WILLIAM SIMCOE, M.D. (Tulsa) 


Registration Fee: $275.00 Category | CME Credits 


Registration and Information: Travel Arrangements may be |made thru: 

Bethesda Trave! Agency 
Mrs. Verna Lloyd Ms. Virginia Shaw 
Miss Lynn Rouchard 4422 East W. Highway 
7800 York Road e Baltimore, MD 21204 Bethesda, MD 20014 
(301) 296-3839 (301) 656-1670 


- SYMPOSIUM ON THE OPTIC NERVE 


October 9 and 10, 1980 


11th Annual Course of the Edward S. Harkness Eye Institute 
College of Physicians & Surgeons of Columbia University 
New York City 


A review of the major aspects of optic nerve disease will be presented by 
members of the Department of Ophthalmology and guest lecturers. 


Course Director: Myles M. Behrens, M.D. 
Second Algernon B. Reese Lecturer: David G. Cogan, M.D. 


Topics will include: e Other optic nerve decompressive surgi- 
e Basic anatomy and physiology cal techniques 
e Clinical and electrophysiological tests of e Papilledema and other forms of disc 
optic nerve function swelling 
e Aspects of optic nerve pathology e Congenital optic nerve anomalies 
e Optic nerve compressive syndromes with e Hereditary optic neuropathies 
their radiologic evaluation (including e Toxic and medical optic neuropathies 
computerized tomography) and surgical e Optic neuritis and ischemic optic 
treatment (orbital & neurosurgical neuropathy, and 
approaches) e Glaucomatous optic atrophy 
Fee $200; resident's fee $100 14 Credit hours, Category 1, A.M.A.’s PR.A. 
For information and application forms, please contact: 
Dr. Elizabeth C. Gerst, Director 
Continuing Education Center 
630 West 168 St., New York, N.Y. 10032 
(Telephone: 212-694-3682) 
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RICHMOND EYE AND EAR HOSPITAL 
and the 


DIVISION OF NEURO-OPHTHALMOLOGY, 
MEDICAL COLLEGE OF VIRGINIA 


Present 


CURRENT TRENDS IN OPHTHALMOLOGY 
September 5 and 6, 1980 
Richmond Academy of Medicine * Richmond, Virginia 


PROGRAM DIRECTOR: Thomas P. Stratford, M.D. 


This program will present a balanced program of principles and practices of current clinical diagnostic and therapeutic 
approaches in Retino-choroidal vascular disease, Glaucoma, Pediatric Ophthalmology-Strabismus, Cornea-External 
diseases, and Neuro-Ophthalmology. Each session will be followed by panel discussion with audience participation. 


Approved for 11 hours AMA Category | Credit 


GUEST SPEAKERS 
H. Dunbar Hoskins, M.D. 
Philip Knapp, M.D. 
Robert B. Welch, M.D. 
LOCAL PARTICIPANTS 
John W. Harbison, M.D. 
Walter Mayer, M.D. 
Keith W. McNeer, M.D. 
Paul R. McNeer, M.D. 
John B. Selhorst, M.D. 
REGISTRATION INFORMATION 
Physicians $175.00 Residents and Fellows: $50.00 
For Additional Information Contact Ms. Tricia Stevens, Program Coordinator, 5700 W. Grace St. #109, Richmond, Vir- 
ginia 23226 (804) 282-8707. 


- Thomas D. France, M.D. 
David A. Hiles, M.D. 


Malcolm L. Mazow, M.D. 
William E. Scott, M.D. 


Charles J. Blair, M.D. 
James L. Brown, M.D. 
Andrew P. Ferry, M.D. 
James E. Gillespie, M.D. 
R. Kennon Guerry, M.D. 


Paul M. Shipkin, M.D. 
Thomas P. Stratford, M.D. 
Edward A. Waybright, M.D. 
Robert S. Weinberg, M.D. 
Davis B. Wyatt, M.D. 


AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY maintains a two-year 
inventory of back issues. Various 
Single issues are available from the 


THE EDWARD S. HARKNESS 
EYE INSTITUTE 


Columbia-Presbyterian Medical Center 
New York, New York 


announces 
A BASIC SCIENCE COURSE 


for 
Residents of Ophthalmology 


SEPTEMBER 2, 1980 
THRU 
DECEMBER 16, 1980 


8:00 A.M. to 12:30 PM. Daily 
Fee: S600 


Inquire: MISS M. BOWEN 
635 West 165 Street» New York, New York 10032 
Telephone (212) 694-2725 


following: 
P and H. Bliss, Middletown, CT 06457; 


Kraus Periodicals Co., Route 100, 
Millwood, NY 10546. 


Inquiries for complete volumes 
may be sent to 

Abrahams Magazine Service, Inc. 
56 E. 13th St. 

New York, NY 10003. 
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INTRAOCULAR 
LENSES 


Manufacture 
ntraoi Ilar p°? 
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atalogue p 


mamula tura ] 1a) 


Rayner Intraocular Lenses Ltd 


Wilbury Villas, Hove 
East Sussex 
England BN3 GGG 


Telephone Brighton (STD 0273) 720815 6 


Telex (FSI Brighton) 87323 
Commence message RAYNE ROPT 


t 


COBURN OPTICAL INDUSTRIES INC. CLEARWATER FLORIDA TEL 800 237 5906 




























INTERNATIONAL CONFERENCE 
ON RETINAL DETACHMENT 


Sponsored by 
THE PRESIDENT OF THE ITALIAN REPUBLIC 
SEPTEMBER 30, OCTOBER 1,2, 1980 * ROME, ITALY 


PROGRAM 
Pathogenesis of retinal detachment Ħ Histological observations 
Prophylaxi of retinal detachment Ħ Anesthesialogical problems 
Instrument exams and their value Ħ Retinal surgery 
Complications involved in retinal surgery 
Vitreal surgery on retinal detachment and on the consequent complication of retinal detachment 
Functional recovery after retinal and vitreal surgery 


THE G.B.BIETTI MEMORIAL LECTURE—Robert Machemer, M.D. (USA) 









SPEAKERS 
Thomas Aaberg, M.D.—USA Mario Maione, M.D.— Italy 
Bruno Bagolini, M.D.—Italy Robert Machemer, M.D.—USA 
Rosario Brancato, M.D.— Italy Ron Michels, M.D.—USA 
Bruno Boles Carenini, M.D.—Italy Ronald Pruett, M.D.—Italy 
Massimo Bucci, M.D.— Italy Carlo Quaranta, M.D.— Italy 
John Clarkson, M.D.—USA Antonio Rossi, M.D.—ltaly 
Michel Gonvers, M.D.—Switzerland John Scott, M.D.—Great Britain 
Klaus Heimann, M.D.—W. Germany Philippe Sourdille, M.D.—France 
Maurice Landers, M.D.—USA Mario Stirpe, M.D.—lItaly 
Horst Laqua, M.D.—W. Germany Alberto Wirth, M.D.—Italy 


Peter Leaver, M.D.—Great Britain 


Program Chairman: Mario Stirpe, M.D. * Registration fee: $130.00 
Information and registration: Centro Italiano Congressi 
Via L. Spallanzani, 11,00161 ROME Italy 





INTRAOCULAR MICROSURGICAL WORKSHOP 7° 
Including the OCUTOME and FRAGMATOME technique 
sponsored by The Department of Ophthalmology 


The course is designed for both the 
anterior segment and retinal vitreal 
surgeon. Two half days will be 
spent in didactic sessions. After- 
noon sessions will include work- 
shops actually performing pars 
plana intraocular surgery on ani- 
mal eyes with faculty supervision 
and video tape presentations. 

The program topics will cover basic 
concepts of pars plana intraocular 
surgery, including indications for 
and techniques of pars plana len- 
sectomy and vitrectomy. Ocutome 
and Fragmatome techniques will 
be emphasized. 

16 CME Credit hours AMA Cate- 


gory |. 


St. Luke’s Hospital, 
Cleveland, Ohio, July 11-12, 1980 


ILLUMINATOR 


/FRAGMATOME 


Registration Fee 
$400.00 total course 
$70 didactic morning ses- 
sion only. (Checks payable 


to St. Luke’s Hospital Dept. 


of Ophthalmology). 


Registration limited. 

For information contact: 
Intraocular Microsurgical 
Workshop c/o Lawrence 
Singerman, M.D. 

11201 Shaker Boulevard 
Cleveland, Ohio 44104 
(216) 421-1213 


Faculty 
Alexander Brucker, M.D. 
Philadelphia 
Yale Fisher, M.D. 

New York 

Howard Joondeph, M.D. 
Detroit 

Howard Kohn, M.D. 
Course Chairman 
Cleveland 

Ronald Michels, M.D. 
Baltimore 

David Orth, M.D. 

Chicago 

Ronald Price, M.D. 
Cleveland 

William Reinhart, M.D. 
Cleveland 2. H 
Lawrence Singerman, M.D. 
Course Chairman 
Cleveland 

Daniel Weidenthal, M.D. 
Cleveland 


HARVARD POST-GRADUATE COURSE 
INOPHTHALMOLOGY 


(MASSACHUSETTS EYE AND EAR INFIRMARY, BOSTON) 


BASIC SCIENCE SECTION: 


Gross Anatomy (with dissection); Microscopic Anatomy; Bacteriology; Im- 
munology; Neuro-Anatomy; Ocular Motility; Pathology; Pharmacology; 
Physiological Optics; Ultrastructure 


CLINICAL SCIENCE SECTION: 
Cataract; Contact Lenses; Cornea; Glaucoma Neuro-Ophthalmology; Plas- 


tics and Orbit; Refraction 


Application: Continuing Education Department 
Harvard Medical School 
25 Shattuck Street 
Boston, Massachusetts 02115 


Sept. 2-Nov. 7, 1980 


Nov. 10-Dec. 19, 1980 
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MICHIGAN 
OPHTHALMOLOGICAL SOCIETY 
ANNUAL SUMMER CONFERENCE 
July 31-August 3, 1980 


GRAND HOTEL 
MACKINAC ISLAND, MICHIGAN 


Guest Speakers 
RICHARD KEATES, MD. 
RICHARD KRATZ, MD. 
JERALD TENNANT, MD. 


THEME 
“Cataract Surgery and Intraocular Lens Implantation” 

Registration $75.00 
Contact: 

Margot Surridge 

Michigan Ophthalmological Society 
302 Eastland Professional Bldg. 
Harper Woods, MI 48225 


CME Credit Category |—7 hours 


SUGGESTIONS TO SCIENTIFIC REFEREE 


A scientific referee should consciously adopt an impartial attitude toward the manu- 
script under review. His position should be that of an ally of both the reader and the 
author with the aim of promoting effective and accurate scientific communication. An un- 
published manuscript is a privileged document and must be protected from any form of 
exploitation. The reviewer should not cite the manuscript or refer to the work it describes 
before it has been published. He must refrain from using the information it contains for 
the advancement of his own work. The paper should not be discussed with the author. 
The review should not identify the referee directly or indirectly. 

if a scientific referee cannot judge a particular article promptly or impartially, it should 
be returned at once to the editor. Reviews must be completed expeditiously, and if the 
review cannot be completed within 10 days the manuscript should be returned immediately. 

Mark obvious errors in diction, style, and spelling in pencil only, on the margin of the 
manuscript. If you wish, insert questions, again in pencil, on the margin also. In fairness 
to the author, if it is necessary to return the manuscript to him, he must have the manu- 
seh alia in such a form that he can erase suggestions and submit it to another 
journal. 

in comments intended for the author’s eyes, please indicate specific rather than general 
criticisms. These should be presented dispassionately and abrasive remarks avoided. Sug- 
gested revisions should be couched as suggestions solely and not expressed as conditions 


_ for acceptance. Do not make specific statements concerning the acceptability of the paper 


in comments destined for transmittal to the author. 

In the section below the perforation, ‘Confidential to the Editor,” please indicate the 
suitability of the manuscript for publication. Your criticisms, arguments, and suggestions 
will be most useful if they are specific and carefully documented. A reviewer's recommenda- 
tions are gratefully received by the editor, but editorial decisions are based on evaluations 
derived from several sources and one reviewer’s recommendations are not always followed. 

Please return the manuscript in its protective envelope, together with two copies of the 
review, to the editorial office in the enclosed prepaid addressed envelope. Be careful that 
all parts of the manuscript, including the figures, are returned. Be careful that notes and 
names identifying the reviewer are not inadvertently included in the typescript. 

Your help is most appreciated. 





RATES FOR AJO CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS 

Rates 

30 words or less 
....€ach additional word 


PEOPLE PRACTICES 


x 
$16.00 


MEETINGS SERVICES SUPPLIES 
3x or more 
$12.00 (each issue) 


1.25 1.00 (each issue) 


Count words, including abbreviations. Initial or numbers count as one word. (Box 000 AJO counts as three words). 


DISPLAY ADS 


Set within ruled border. One inch minimum—$50.00 per inch. Forms close 1st of month preceding month of issue. 
PAYMENT MUST ACCOMPANY INSERTION ORDER TO: 


Classified Advertising 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 North Michigan Avenue 
Chicago, Illinois 60611 





CLASSIFIED ADVERTISEMENTS 


FOR SALE: Ophthalmology practice in prestigious suburban 
area close to New York City. Box 267 AJO 


WANTED: General ophthalmologist to associate and later assume 
practice in highly desirable Pacific northwest city. Beautiful building 
available. Send C.V. and practice ambitions to Box 278 AJO 


WANTED: Bound run of Hea of Ophthalmology. State years, 


e condition, price. Box 284 


FOR SALE: Ophthalmology practice in central Massachusetts, near 
medical school and Boston; quality practice, good-excellent in- 
come. Box 286 AJO 


OPHTHALMOLOGIST: 42 year old board certified, seeks position as 
medical ophthalmologist. Currently licensed in New York, Florida, 
and Arizona, but would consider other states. Box 293 AJO 


WANTED: Board member with experience in IOL's to take over active 
Solo practice. Have unique opportunity for right person. With or 
without equipment available June 1980. Box 294 AJO 


OPHTHALMOLOGIST: Board certified, mature, experienced in retinal 
electrophysiology, dark adaptometry, ultra-sound, research, clini- 
cal ophthalmology. Will consider group practice, university, or 
pharmaceutical firm. Available Aug. 1981. Box 297 AJO 


WANTED: Medical Retina Specialist to join busy general ophthalmic 
practice in Northern New Jersey. Please send curriculum vitae to 
Box 298 AJO 


OPHTHALMOLOGIST: 30, board eligible, completing top oculoplastic 
fellowship in NYC desires association with one or more ophthal- 
mologists or practice opportunity in Southeastern Florida or NYC 
suburbs. Box 300 AJO 


OPHTHALMOLOGIST: Join ophthalmologic group practice South- 
western Virginia Shenandoah Valley. Board certification. Sub- 
specialty training preferred. Graduated partnership. Send cur- 
riculum vitae. Box 302 AJO 


OPHTHALMIC PHOTOGRAPHER: With 5 years experience in major 
e N.Y.C. teaching hospital, seeks freelance sessions in fluorescein. 
slitlamp, ultra-sound, etc. in hospitals and private offices in N.Y.C. 
and the Tri-state area. Has own fluorescein camera, but will use 
yours if preferable. Excellent reference, rates variable. Box 304 AJO 


PEDIATRIC OPHTHALMOLOGIST: Fellowship trained, board certified, 
member of the American Association for Pediatric Ophthalmology 
and Strabismus, all areas considered. Box 307 AJO 


OPHTALMOLOGY RESIDENT: Seeking transfer to second-year level, 
available July 1, 1980. Box 309 AJO 


OPHTHALMOLOGIST: 30, board eligible, married, graduate of top 
university residency, seeks partnership arrangement in active prac- 
tice. All areas will be considered. Box 310 AJO 


OPHTHALMOLOGIST: 35, board certified, top university residency, 
seeks relocation opportunity where minority pee would be an 
asset. Solo, single or multi-specialty group, hospital affiliated. Any 
area. Box 311 AJO 


OPHTHALMOLOGIST: Well trained, wishes to relocate in Cleveland 
area. Would consider association, partnership or purchasing prac- 
tice or active records of retiring ophthalmologist. Box 312 AJO 


OPTOMETRIST: Licensed in NY and NJ seeks position with ophthal- 
mologist. Refractions, contact lenses, vision training. Box 313 AJO 


WANTED: Vitreo-retinal sub-specialist. Excellent practice opportunity. 
Large suburban area 90 miles north of New York City. General 
Aornaimology and coverage will be necessary. Reply to Box 314 


OPHTHALMOLOGIST: 30, excellent university residency and corneal 
external disease fellowship. Seeking practice opportunity. All areas 
considered. Box 315 AJO 


FOR SALE: Long established Central Arizona Medical Ophthalmology 
practice. Large surgery potential. Excellent hospitals, one under 
construction nearby. Terms. Send C.V. to Box 316 AJO 


PEDIATRIC OPHTHALMOLOGIST: 30, university residency, pediatric 
ee ent fellowship, seeks group eee Or association 
in NYC area, Florida, California or Texas. Box 317 AJO 


WANTED: Medical ophthalmologist. Full or part time for busy central 
California practice. Excellent remuneration. Ideal location, close to ° 
beaches and mountains in perperate climate with low cost of living. 
Box 318 AJO 


MEDICAL OPHTHALMOLOGIST: For office work only. Solo ophthal- 
mologist in Eastern Ohio busy with surgical practice. Modern of- 
fice, well equipped, trained assistants. General coir E 
contacts, dispensing. Regular office hours, weekdays only. No 
night or weekend calls. Ideal for the right person. Box 319 AJO 


OPTOMETRIST: 29, residency-trained, seeks position with ophthal- 
mologist in New York, New Jersey, or Connecticut. Box 320 AJO 


OPHTHALMOLOGIST: Board-certified, completing full  oph- 
thalmic ultrasound fellowship, seeks Opportunity in university- 
oe or large group practice. All areas considered. Box 321 


OPHTHALMOLOGIST: Young, pleasant, reliable. Top university resi- 
dency. bt oculoplastic fellowship. No objection to doing some 
‘poe opht is Desires position in Maine, or other New 

ngland area. Box 322 AJO 


` 


~ 


“~~, 


- 4 YJTREORETINAL SURGEON: Experienced, university trained vitreoret- 


-_ 


* inal surgeon, currently full time faculty position, Board Certified. 
Seeks practice a unity in retina, general ophthalmology, or 
both. Box 323 


WANTED: Opthalmic Tech to supervise an eye clinic in an academic 
program. Ability to organize a training program desired. Send cur- 
riculum vitae to Box 324 AJO 


OPHTHALMOLOGY SURGICAL INSTRUMENTATION EQUIPMENT 
GUIDE: Includes OR set up of trays, instruments, equipment for 
thirteen operations. Detailed identifying ean included. 
Write J. Mindell, 8933 Pine Valley, Tucson, AZ 85710. 


FOR SALE: Rx 1 Autorefractor-brand new and reasonable priced. 
(914)876-3014. 


ARIZONA: Medical apt a to join 2 man group in prime area. 
Semi-retired or full-time acceptable. Confidential inquiries to (602) 
947-9375 or write to The Eye Center, 10503 Thunderbird Blvd., 
Sun City, AZ 85351. 


VITREORETINAL FELLOWSHIP: Cleveland Clinic Foundation. Twelve 
month program, July 1981, Retinal diseases including fluorescein 
angiography, photocoagulation, retinal detachment, vitreous 
Surgery. Inquire: Hernando Zegarra, M.D., 9500 Euclid Avenue. 
Cleveland, OH 44106. 


FOR SALE: Established ophthalmology practice (27 years). Grosses 
$225,000. Equipment, furniture, and files included. Intraocular 
surgical experience, Delaware license required. Will introduce. 
Terms negotiable. Call direct—evenings (302) 239-6465. 


OPHTHALMIC PATHOLOGY FELLOWSHIP: McGill University offers a 

-gne year fellowship starting July 1, 1981. Reply to: Seymour 

rownstein, M.D., Ophthalmic Pathologist, 687 Pine Avenue West, 
Montreal, Quebec, Canada H3A 1A1. 


FACULTY POSITION AVAILABLE: Assistant Professor of Ophthalmol- 
ogy. Completion of one or two years post-residency fellowship in 
retina, board certified or eligible, eligible for licensure in Colorado. 
Joint appointment at Denver VAH and University Hospital. Duties 
include student and resident instruction, supervision of residents 
in clinics and surgery. Opportunity for research, consultant in 
retinal-vitreal diseases. Send inquiries and Curriculum Vitae to 
Philip P. Ellis, M.D. Department of Ophthalmology, University of 
Colorado Health Sciences Center, 4200 East 9th Avenue, Denver, 
CO 80262. The University of Colorado Health Sciences Center is an 
Equal Opportunity/Affirmative Action Employer. 


GENERAL OPHTHALMOLOGIST: Board certified, or eligible if complet- 
ing residency, for gee pre full time academic position to be 
effective July 1, 1980. Send curriculum vitae to Donald M. Cooper, 
M.D., Chairman, Department of Surgery, Medical College of Penn- 
sylvania, 3300 iy Ave., Philadelphia, PA 19129. Equal Oppor- 
tunity Employer, M/F. 


FOR SALE: Acuity Systems Auto-Refractor Model 6600. Excellent 
condition. Two years old. $22,875. Contact: Geiger/Vondrak 
Equipment Co., 422 N. Hastings, Hastings, NE 68901. 


AVAILABLE: San Antonio, Texas: Medical Ophthalmologist needed for 
busy medical and surgical practice. Spanish speaking. Part or full 
time. Reply to: A.D. Baribeau, M.D., 3875 E. Southcross, Suite B, 
San Antonio, TX 78222. 


WANTED: A general Ophthalmologist to associate with an active in- 
dustrial, surgical practice in Pasadena-greater Houston area. Fi- 
nancial terms negotiable. Contact Pasadena Ophthalmology Clinic, 
901 E. Curtis Suite 31, Pasadena, TX 77502. 713-477-6929. 


Complete service of your Phoroptor Refractor with a FREE %7 
plastic cover $125.00 
New Japanese Trial Frame $95.00 
Used AO slides from $25.00 up 
Used B&L Master Slides $99.00 
BELROSE REFRACTING EQUIPMENT CO. 
3911 W. North Avenue 
Chicago, IL 60647 (312) 772-7500 
BUY *SELL*NEW*USED*SERVICE 











DENVER: Multispecialty group seeking B-C/B-E ophthalmologist to 
join established 3 man department in 1980. Good benefits, excel- 
ent recreational opportunities. For details contact R. Howard, 
M.D., Colorado Permanente Medical Group, 2005 Franklin St., 
Denver, CO 80205 EOE. 


OFFICE SPACE AVAILABLE: Dallas, Texas. For ophthalmologist. Near 
downtown. Approximately 900 sq ft. In an ophthalmology bldg. 
with 8 ophthalmology offices, a contact lens shop, an optical shop, 





and orthoptist office, and a prosthetic eye laboratory. Adequate , 


Next door to a hospital that specializes in eye 


ser paS: a 521-9052 


patients. Call 


FOR SALE: Atlanta ophthalmology practice with or without equip- 
ment. Call(404) 355-4100. z 


The Department of Ophthalmology of Duke University of- * 
fers a two year combined laboratory and clinical fellowship in 
the area of vitreo-retinal diseases in preparation for a 
academic career. Those interested should write to: Robert 
Machemer, M.D., Duke University Eye Center, P.O. Box 
3802, Durham, NC 27710. i 


FELLOWSHIP IN GENETICS AND OPHTHALMOLOGY: The 
University of Minnesota, Department of Ophthalmology is 
offering a one year fellowship in Genetics and Ophthalmol- 
ogy beginning July 1, 1980. Training and instruction will 

e under the supervision of the Department of Medical 
Genetics and the Department of Ophthalmology at the Uni- 
versity of Minnesota. It is planned that there will be train- 
ng in retinal diseases, pediatric ophthalmology and exter- 
nal disease, as well as genetics. Applicants must have 


completed an approved course and an approved residency 
in ophthalmology. Inquiries should be directed to Robert 
D. Letson, M.D., Associate Professor, om of Ophthal- 


mology, University of Minnesota, Box 49 


( , Mayo Bldg., 
Minneapolis, MN 55455 


FOR SALE: Established ophthalmology practice in western suburb of 
Chicago. With equipment and option to buy building. Send in- 
quiries to 6707 W. North Avenue, Oak Park, IL 60302. 


FOR SALE: een practice to take over, downtown Honolulu, 
Hawaii. Retiring after 42 years. Write Frank Cooper and Associates, 
P.O. Box 10375, Honolulu, HI 96816. 


FACULTY POSITIONS AVAILABLE: The Pennsylvania State University 
Medical School of the Milton S. Hershey Medical Center invites 
applications for full-time faculty-positions in Ophthalmology at the 
Assistant Professor level. Candidates should have one or more 
years of fellowship training in a sub-specialty area. Inquiries, along 
with a current curriculum vitae and nt le should be sent to: 
Barton L. Hodes, M.D., Professor and Head, Division of Ophthal- 
mology, Pennsylvania State University Medical School, Milton S. 
Heid Medical Center, Hershey, PA 17033. The Pennsylvania 
State University is an equal opportunity employer. 





Alcon Laboratories, Inc. 

Allergan Pharmaceuticals, Inc. 
Allied Ophthalmic Products 
Applied Life International PTY Ltd. 
Ayerst Laboratories 

Barnes-Hind Pharmaceuticals, Inc. 
Baylor College of Medicine 
Berkeley Bio-Engineering Div. of Cooper 


Cover 4, 7, 40, 49, 64 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


ADVERTISERS INDEX 


Cover 2,1 Medical Instruments Research Associates 
Mentor Division of Codman & Shurtleff 
43 Merck, Sharp & Dohme 
44 Michigan Ophthalmological Society 
47 C.V. Mosby Company 

5 New York Medical College 
56 OLo Products, Ltd. 


Parke-Davis & Company 


Medical Devices Corp. 23 

Park Ridge Hospital 
Bio-Surgical Supply 56 

Pfizer, Inc. 
Burroughs Wellcome Company 12, 13, 14 

Precision-Cosmet Company, Inc. 
Cavitron Surgical Systems 4] 

$ Rayner Intraocular Lenses, LTD. 

Paul Cibis Club 24 

Recreational Inovations Company 

* Clinitex, Div. of Cooper Medical Devices Corp. 15, 3] 

Richmond Eye and Ear Hospital 
Columbia-Presbyterian Medical Center 70 

Roche Laboratories 
Columbia University 69 

St. Luke’s Hospital, Cleveland 
Contact Lens Association of Ophthalmologists 3 

W. B. Saunders Company 
DMV Contact Lens Company 44 

Scheie Eye Associates, P.C. 
Estelle Déheny Eye Foundation 33 

Schering Corp. 
Ethicon, Inc. 2.3 

Sheets Eye Foundation 
Foundation for Ophthalmic Education 19 

Shepard’s New IOL Manual 
R. O. Gulden & Company, Inc. 29 

Sonometrics Systems, Inc. 
Haag-Streit Service, Inc. 68 

Soper International Ophthalmics 
Harvard Medical School 72 

Surgidev Corporation 
House of Vision Instrument Company 28 

Synemed, Inc. 
Ingalls Memorial Hospital 66 

Syntex Ophthalmics, Inc. 
International Conference on Retinal Detachment 71 

Topcon Instrument Corp. of America 
IOLAB Corporation 50, 51 

United Sonics, Inc. 
S. Jackson, Inc. 25 

University of Texas 
Keeler Optical Products, Inc. 16, 52 

Velotron, Inc. 
David J. Kelman Research Foundation 24, 30 

Venezuelan Society in Ophthalmology 
LKC Systems 62 

Visitec Co. 
Marco Equipment, Inc. 26 

. Wayne State University 
Maryland General Hospital 69 
f Weiss Scientific Glass Blowing Company 
McGhan Medical Corporation 48 
ig Carl Zeiss, Inc. 


Medical Economics Company 
K 


10, 11 


42, 43 


60, 61 


44, 45 
43 
= 99 
58 y 
18 
Cover 3 
59 
54, 55, 56 
37 
22 


The Light-weight 
Anterior Chamber Lens 
with Round, Smooth 


pmma Loops... 


Surgidev Style 10 (Leiske) 





The unique pmma loops: 


@ eliminate the need for large, bulky solid footplates This lens is available in diametral lengths of 11.5mm, 12.0mm, 
m reduce the weight of the lens significantly 12.5mm, 13.0mm, and 13.5mm over a wide diopter range 

E allow for easier insertion with the proper technique STYLE 10 IMPLANT PROCEDURE BY LARRY G. LEISKE, M.D. IS 
@ make only one iridectomy necessary due to the large AVAILABLE UPON REQUEST | wr 


openings inside the loops 

© provide a 0.5mm vault to minimize iris chafe without danger 
of endothelial touch 

@ reduce the possibility of pupillary block 

® contribute significantly to less postoperative tenderness 

Æ provide complete smoothness at all points of contact with 
the ocular tissue 

@ are made entirely from pmma, a material with a long history 


in the eye | | Surgidev Corporation 

Style 10 is ideal for both primary and secondary implantations 1528 Chapala Street 

with either intracapsular or extracapsular cataract extractions. Santa Barbara. CA 93101 A 
b 

Surgidev lenses are carefully inspected to meet the highest quality standards. CAUTION: Investigational Device limited by Federal Law to investigational use 
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withBlephamide `< 


(sulfacetamide sodium 10.0%, prednisolone acetate ODE | 
phenylephrine HCl 0.12%) Liquifilm Sterile Ophthalmic Suspension! 


e anti-infective e soothes, lubricates, hydrates | | 
e anti-inflammatory e prolongs contact time ; 
e decongestant e extra benefits provided only | | 
e fast and effective by Liquifilm® (polyvinyl f > 
e a hard combination to beat alcohol 1.4%) | 
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BLEPHAMIDE S.O.P STERILE OPHTHALMIC OINTMENT/BLEPHAMIDE LIQUIFILM OPHTHALMIC SUSPENSION $ 
*INDICATIONS: Based on a review of this drug by the National Academy of Sciences — National Research Council and/or other fe 
information, FDA has classified the indications as follows “Possibly” effectve: Nonpurulent blephantis and blepnaroconjunctivitis (sebor L 
rheal, staphylococcal, allergic), nonpurulent conjunctivitis (allergic and bacterial) Final classification of the less-than-effective indication? t 
requires further investigation P 
CONTRAINDICATIONS: Acute herpes simplex (dendnitic keratitis), purulent untreated infections, vaccinia, varicella and most other viral F 
diseases of the cornea and conjunctiva, ocular tuberculosis and fungal diseases of the eye 


WARNINGS: ]) In diseases due to microorganisms, infection may be masked, enhanced or activated by the steroid 2) Extended use may 
cause increased intraocular pressure in susceptible individuals It is advisable that the intraocular pressure be checked frequently 3) In those q 
diseases causing thinning of the cornea, perforation has been known to have occurred with the use of topical steroids. 4) Use with caution $ 
in patients with known or suspected sensitivity to sulfonamides — if sensitivity or other untoward reactions occur, discontinue medication , 
5) Should be used with caution iħ the presence of narrow angle glaucoma. 6) Reports in the literature indicate that posterior subcapsular k 
lenticular opacıties have been reported to occur after heavy or protracted use of topical ophthalmic corticosteroids USE IN PREGNANCY: 
Safety of the use of topical steroids dunng pregnancy has not been established ALSO AVAILABLE: Blephamide" S.O P* Sterile Ophthalmic 





Ointment, (sulfacetamide sodium 10.0%, prednisolone acetate 0 2%) 35 gm. PRECAUTIONS: Ophthalmic ointments may retard cornea! healing i 
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